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"Push Button Efficiency.” 


Saves Time and Labor 
on Snowplows, Dump Trucks 
and other 6-v, d.c. jobs 


Things happen fast when you push the right button! On 
snowplows and dump trucks the right button actuates 
Pesco’s new electric motor-driven power package. Just by 
pushing a button, conveniently located on the truck's 
instrument panel, the operator has full control of raising 
the snowplow blade ... or dump truck body. A control 
lever lowers blade or dump body just as quickly. It’s finger- 
tip control that makes possible quicker, more accurate 
operation . .. saves time and labor. In the case of snowplow 
operation it makes possible better control of the snowplow 


blade in following road contour, passing obstructions, ete. 

This new Pesco electric motor-driven power package con- 
sists of a 6-v, d.c. electric motor, hydraulic pump, reservoir, 
check valve and relief valve . . . all built into one compact, 
streamlined unit. It has a capacity of .7 g.p.m. at 1000 p.s.i. 
at 6 volts, at which time it has a current requirement of 150 
amperes. The reservoir can be provided in various sizes 
depending on the requirements of the job, or the unit can 
be furnished without the reservoir in cases where a separate, 
extra large reservoir is required. The hydraulic pump fea- 
tures Pressure Loading, Pesco’s exclusive development 
which makes possible high operating efficiencies at all times. 

Whether you design and manufacture snowplows or 
dump trucks, farm machinery or road machinery, hydraulic 
presses or machine tools, Pesco manufactures power pack- 
ages, hydraulic pumps, motors, control valves that make 
possible more efficient operation, more positive control . . « 
and easier sales. Write today for full information. 
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FRONT COV:R: The B-36, world’s largest bomber, with six 3000 

hp pusher engines can carry 10,000 pounds of bombs for 10,000 

miles. The constant speed drive for aircraft alternators (story 
on page 6) was developed for planes of this type. 
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Rotary Geared Pumps 
for general purposes 


Yous MADE SURE of everything about 
your machine design ... including lubrication, 
coolant supply and hydraulic service. Now make 
sure that the pumps you specify back up your 
design—specify Brown & Sharpe Pumps. 

Everything about these pumps. . . design, mate- 
rials and manufacturing ...is the result of long 
experience in fulfilling the pump requirements for 
machine tools and other machine equipment. The 


Nos. 53 and 55 Rotary Geared Pumps 
for hydraulic service—pressure up to 
200 lbs. p.s.i. 





500 Series Rotary Geared Pumps 
for hydraulic service—pressure 
up to 500 lbs. p.s.4. 


aim of Brown & Sharpe in making this complete 
line of pumps is to provide the correct type of 
service, a completely dependable service and an 
enduring service for every pumping need. 

Write for pump catalog which gives detailed 
specifications on the complete line of Rotary 
Geared, Vane, Centrifugal and Motor Driven 
Pumps. Brown & Sharpe Mfg. Co., Providence 1, 
R. I, U.S. A. 


[|BS We urge buying through the Distributor 
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A CONSTANT SPEED DRIVE FOR 


AIRCRAFT ALTERNATORS 


A hydraulic device for driving a 400 cycle aircraft alternator at 
constant speed regardless of the engine speed to provide the electric 
power required by large multi-engine aircraft. The volumetric 
displacement of the pump, directly connected to a constant speed 
hydraulic motor, is controlled by the angle to which the wobbler 


plate is set by a control piston assembly. 


—_ HYDRAULIC constant speed 
drive described herein is a de- 
vice which drives a 400 cycle 
aircraft alternator at constant 
speed. It is driven by the main 
aircraft engine and provides a 
controllable speed sufficiently 
constant to operate 400 cycle al- 
ternators in parallel whether 
the engine is idling or at takeoff 
speed, or at any intermediate 
speed required by flight condi- 
tions. Flight test experience is 
still somewhat limited since 
only three planes are using this 
equipment; a test B-29, the 
B-36 and a modified B-36. Alti- 
tudes of 40,000 feet have been 
reached with the drives func- 
tioning normally. Torsional vi- 
brations from the main aircraft 
engines do not seem to affect 
the drive in any way nor is al- 
ternator operation affected. 
Electrical power in the range 
of 60 to 120 kw is required by 
the larger multi-engine aircraft. 
Thorough investigation by the 
Army Air Forces and the elec- 
trical industries has indicated 
that the use of a 400 cycle 208/ 
120 volt ac system appears to 
be capable of delivering this 
power. Since alternators must 
be driven at a_ substantially 
constant speed when parallel 
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operation is desired, the means 
for driving them must be con- 
sidered. The general opinion, 
based on the investigation, was 
that the lightest weight could 
be obtained by driving the al- 
ternators directly from the 
main aircraft engine. This re- 
quired that some device be in- 
stalled between the alternator 
and the main engine which 
would provide constant speed 
for the alternator while the 
main engine was operating 
throughout the entire range 
from idling to takeoff and over- 
speed conditions. Several hy- 
draulic mechanisms are avail- 
able which could be arranged to 
provide constant speed, e.g., hy- 
draulic systems in combination 
with planetary gear trains or 
variable displacement hydraulic 
transmissions. However, con- 
sidering basic aircraft require- 
ments of minimum weight and 
space with maximum efficiency, 
a thorough study indicated that 
the most desirablesystem would 
be a differential type hydraulic 
transmission wherein only the 
torque represented by the differ- 
ence in speed between engine 
and alternator is transmitted by 
hydraulic pumping and motor- 
ing action. 





By L. H. SCHUETTE and 
R. CHRZANOWSKI 


Rockford, Ill. 











A governor is required to per- 
mit successful parallel opera- 
tion of the alternators and to 
divide the load equally under 
various conditions of accelera- 
tion and load. This governor 
takes its speed signal from the 
output shaft of the drive and 
its load signal from the voltage 
and current of the alternator to 
position a control valve which, 
in turn, regulates the quantity 
of oil pumped to give the de- 
sired output speed. 


Design Requirements 


General requirements speci- 
fied the use of a 400 cycle alter- 
nator rated for 30 kw at 6000 
rpm. In order to allow for the 
alternator and exciter losses, 4 
continuous load output rating of 
50 hp was required of the alter- 
nator drive. Further require- 
ments specified that it should be 
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capable of maintaining a nom- 
inal output speed of 6000 rpm 
over a range of input speeds 
from 2400 to 9000 rpm. At in- 
put speeds of less than 3600 
rpm, the available power output 
of the drive could decrease pro- 
portionally with the decrease in 
input speed. 

A means of providing for in- 
finitely variable speed control 
had to be placed in the trans- 
mission so that the governor 
would permit parallel operation 
and proper load division be- 
tween the alternators. 

Under certain conditions of 
acceleration, load application or 
synchronizing disturbances, the 
generator acts as a motor. To 
prevent this motor from trans- 
mitting power in a reverse di- 
rection through the drive to the 
engine, a free-wheeling clutch 
had to be incorporated in the 
drive. 

Since the drive was intended 
for aircraft, important consid- 
eration had to be given to min- 
imum weight, minimum space 
requirement, high overall ef- 
ficiency and the ability to oper- 
ate over a wide range of tem- 
perature variations and altitude 
conditions. 
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Fig. 1. 


Drive Design 


Basically, the alternator drive 
consists of a variable displace- 
ment pump whose cylinder 
block is bolted directly to the 
cylinder block of a fixed dis- 
placement hydraulic motor. 
This cylinder block assembly 
rotates on ball bearings and is 
drived through fixed ratio gear- 
ing by a quill type input shaft. 
This shaft, in turn, takes its 
power from an accessory drive 
pad on the main aircraft engine. 
The variable displacement pump 
is of the axial piston type. Pis- 
ton stroking is achieved by the 
biasing action of a wobble 
plate as the cylinder block as- 
sembly rotates. The length of 
the piston stroke is determined 
by the angle at which the wob- 
bler plate is tilted. A control 
piston assembly regulates the 
angle to which the wobbler 
plate is set. The control piston 
actually controls the volumetric 
displacement of the pump by 
regulating pump stroke. 

At 50 hp output approximate- 
ly 2300 psi hydraulic pressure 
is developed by the pump. Oil 
is delivered to the direct con- 
nected hydraulic motor, also of 
the axial piston type. In the 


A B-29 in flight, shown with the bomb-bay doors open. The specially designed 
twin bomb-bays permit the plane to drop small, large or mixed size bombs. 


motor the high oil pressures 
force the pistons to move out- 
wardly against a motor wob- 
bler plate of fixed angle. The 
motor wobbler shaft, free to ro- 
tate on ball thrust bearings, 
transforms the axial piston 
movement into rotary motion. 
A gear cut into the motor wob- 
bler shaft meshes with the out- 
put shaft of the drive. Incor- 
porated in the output shaft is a 
sprag type free-wheeling clutch 
and the spline through which 
the alternator is driven. 
Neither the pump nor the mo- 
tor is self-priming; it is neces- 
sary that a charge oil be 
supplied to keep the pistons out 
against the wobbler plates on 
their return strokes. For this 
function, as well as to provide 
an adequate supply of oil for 
governor control, a gear type 
charging pump is incorporated 
in the alternator drive. This 
pump is driven through gear- 
ing by the input shaft with 
back pressure held by a spring- 
loaded relief valve. A circulat- 
ing oil pump, driven by the 
same shaft, circulates oil 
through an external cooler 
which is necessary to dissipate 
power loss in the transmission. 
Other functions of this circu- 
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lating pump are to provide oil 
under pressure for lubricating 
various critical points in the 
drive and to pressurize the in- 
let to the charging pump. A 
tachometer drive shaft, geared 
to the main output shaft, sup- 
plies power for the operation of 
the tachometer generator from 
which speed control is sensed 
for the governor. 

The entire mechanism, except 
for the cooler and the filter, is 
built into a three-section alum- 
inum housing which provides a 
mounting pad for the alterna- 
tor, the tachometer generator 
and the governor, an input 
shaft flange and the necessary 
lugs to support the drive in the 
installation. The dry weight 
of the entire mechanism is 72 
pounds. 

The choice of gear ratios be- 
tween the input shaft and cylin- 
der block assembly and the mo- 
tor shaft and output shaft, as 
well as displacements of the 
pump and motor, was based on 
the desire to get maximum 
overall efficiencies at normal 
cruising speeds of the aircraft. 

At maximum overdrive posi- 
tion, the wobbler angle is 26 de- 
grees, giving a displacement of 
2.61 cubic inches per revolu- 
tion. At underdrive position, 
the wobbler angle is minus 4 
degrees, with a displacement of 
0.4 cubic inches per revolution. 
Displacement of the motor is 
constant at 1.5 cubic inches per 
revolution. 


Operating Characteristics 


Initial rotation of the input 
shaft starts rotation of the 
pump and motor cylinder block 
assembly, the charge oil and 
circulating pumps  simultane- 
ously. The circulating pump 
takes oil from the main reser- 
voir in the drive and sends it 
through the cooler, the filter 
and into a pressurized sump 
within the drive. A back pres- 
sure is held on this pressurized 
sump by a spring-loaded relief 
valve which dumps excess oil 
back into the main reservoir. 
The charge oil pump takes oil 
under pressure from the pres- 


surized sump and delivers it at 
300 psi or more to the govern- 
ing control and to the inlet of 
the main pump and motor, so 
that the pistons will maintain 
contact with the wobblers at all 
times and to insure a full 
charge of oil on their return 
strokes. 

When the charge oil pressure 
is established, the main pump 
will start delivering oil to the 
motor, starting rotation of the 
output shaft. At the same 
time, the oil pressure acts 
through the governor valve 
which functions to place the 
unit in maximum overdrive. At 
this point, the output shaft and 
alternator are overspeeding the 





At the minimum input speed of 
2400 rpm, the drive must add 3600 
rpm by hydraulic pumping and 
motoring action to attain the re- 
quired output speed of 6000 rpm; 
as input speed increases, the speed 
difference between input and out- 
put is decreased; at 6500 rpm input 
speed the wobbler plate is in neu- 
tral or zero stroke position and there 
is no pumping action; at higher 
speeds the cylinder block assembly 
will rotate faster than the constant 
speed motor shaft. The alternator 
load will still maintain output torque 
of the drive in the same direction. 











input shaft by a ratio of 1.5 to 
1, which, after gear corrections, 
is the ratio between the maxi- 
mum displacement of the pump 
to the displacement of the mo- 
tor. The wobbler stays in the 
maximum stroke or overdrive 
position until the input speed 
has reached 2400 and the out- 
put speed is 6000 rpm. 

With an increase in input 
speed above 2400 rpm, the 
normal tendency is to further 
increase the output speed. At 
this point, the governor, set for 
6000 rpm, takes over and regu- 
lates the control piston and 
wobbler assembly to decrease 
pump stroke. Less oil then 
flows from the pump to the mo- 
tor, reducing the differential 
speed between motor and pump 
until proper output speed is at- 
tained. 

The governor is a solenoid 
actuated pilot valve which 
valves oil to one side or the 


other of the main wobbler con. 
trol piston. A three-phase tach. 
ometer generator geared to the 
output of the drive gives the 
governor speed its signal. After 


rectification, the tachometer 
current goes through the sole. 
noid with the solenoid force re. 
acting against a spring. At 6000 
output rpm, the solenoid and 
spring forces are balanced, with 
the pilot valve in its neutral po- 
sition. If for any reason the 
output speed should increase, a 
higher voltage at the tachome- 
ter generator will result, which 
will increase solenoid current, 
The extra solenoid force thus 
created will displace the pilot 
valve against the spring to 
valve oil to the control piston in 
a direction to decrease pump 
displacement. As the output 
speed is reduced, the tachome- 
ter voltage drops off until the 
pilot valve is again in the shut- 
off position. At this point the 
control piston stops moving, 
again balancing input speed, 
pump stroke and output speed. 

A decrease in output speed 
below normal setting will de- 
crease tachometer’ generator 
voltage and reduce _ solenoid 
strength. The solenoid will 
then be overpowered by the 
spring, displacing the pilot 
valve in the opposite direction. 
Control oil will then act to 
lengthen stroke and increase 
pump displacement. The motor 
will be driven faster until the 
proper balance between input 
speed, pump stroke and output 
speed is again established. 

At the minimum input speed 
of 2400 rpm, the drive must 
add 3600 rpm by hydraulic 
pumping and motoring action to 
attain the required output 
speed of 6000 rpm. 


Governor Takes Over 


As the input speed is in- 
creased, the speed difference be- 
tween input and output is de- 
creased, requiring a reduction 
in the quantity of oil pumped 
to the motor. This is taken care 
of by the governor as it changes 
piston stroke by changing the 
angle of the wobbler plate. 
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At approximately 6500 input 
rpm the wobbler plate is in neu- 
tral or zero stroke position. No 
pumping action is created and 
no oil flows from the pump to 
the motor. The motor pistons 
eannot reciprocate and there is 
no relative motion between the 
motor shaft and the cylinder 
block assembly. Since the cyl- 
inder block assembly is being 
driven by the input shaft, the 
motor shaft will move at the 
same speed since there is no 
relative speed between the two. 
There is a pressure generated 
because of the load but the oil is 
literally locked because of the 
absence of pumping action. 

As the input speed increases 
still further, the cylinder block 
assembly will be going faster 
than the motor shaft, which al- 
ways operates at constant 
speed. Relative motion between 
cylinder block assembly and 
motor shaft will again take 
place but in a reverse direction 
since it is now necessary to 
subtract speed from the input 


rather than add it to maintain 
proper output speed. The al- 
ternator load will still maintain 
output torque of the drive in 
the same direction. Because of 
the change in differential speed 
of the hydraulic mechanism, 
the motor wobbler shaft now 
rotates relative to the cylinder 
block in the same direction as 
the load torque applied to the 
shaft. When a device rotates 
in the same direction as the 
torque applied to its shaft, it 
is specifically a pump, or in 
electrical analogy, a generator. 

A similar explanation applied 
to the pump end shows that the 
torque applied to wobbler trun- 
nions is in a direction opposite 
to the relative motion between 
the wobbler and cylinder block 
assembly. This specifically, is 
now motor action. 

Therefore, it follows that 
when input speed is higher than 
output speed or, put another 
way, when input torque is less 
than output torque, the motor 
becomes a pump and the pump 


Fig. 2. Schematic view of the alternator drive. 


becomes a motor. This is known 
is the underdrive condition. 

Whether in overdrive or 
underdrive, the pump wobbler 
can do no useful work since it 
does not rotate. Its sole func- 
tion is to maintain torque equi- 
librium between input and out- 
put shafts and it does not enter 
into considerations of power in- 
put or output. 

The flow of oil from the mo- 
tor to the pump is handled by 
the pump wobbler moving into 
a negative angle and allowing 
the pump pistons to stroke at a 
rate sufficient to maintain con- 
stant output speed. The stroke, 
or displacement, is a direct 
function of the relative speed 
between pump wobbler and cyl- 
inder block assembly and the 
pressure is a function of torque 
which the pump has to main- 
tain. 

The principal power losses in 
the drive occur in pumping the 
charge oil, pumping the circu- 
lating oil through the external 

(Continued on Page 22) 
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COUPLING OR 
TORQUE CONVERTER? 


The characteristics which distinguish the hydraulic coupling and 

the hydraulic torque converter are discussed as well as their 

common advantages as Auid power drives. The advantages and 

limitations of both coupling and converter are cited by established 

uses and suggest the wide ranges of applications for which these 
drives are suited. 


HERE SEEMS to be a good 

deal of confusion between 
hydraulic couplings and hy- 
draulic torque converters. 
Since a clear understanding of 
the characteristics of these 
units is essential if they are to 
be used in types of applications 
for which they are each suited, 
it may be well to examine the 
basic designs and operation of 
these two units. 

While the two units may be 
best understood by an analysis 
of the differences between the 
units, it must be remembered 
that the basic power principle 
is the same—neither has a rigid 
connection between driving and 
driven members; the power is 
entirely transmitted by fluid 
mass and velocity. In both 
units the hydraulic connection 
acts as a cushion against shock 
loads and torsional variations. 

First, it is important that the 
basic idea of torque be kept 
clearly in mind. Torque may 
be technically defined in several 
ways. However, fundamental- 
ly it is the force which produces 
or tends to produce rotation or 
torsion. In terms of the units 
under discussion, torque is the 
lever that moves the load. A 
light load can be moved rapidly 
with a short lever, but for a 
heavy load it is necessary to use 
a long lever and move the load 
more slowly. A hydraulic cou- 


pling offers the machine oper- 
ator only one lever of fixed 
length; whereas, the torque 
converter gives him a telescop- 
ing lever which automatically 
extends itself so that he can al- 
ways move the load at the high- 
est possible speed. 


The Coupling 


The hydraulic coupling is an 
oil pressure actuated device for 
power transmission in which 
the output torque is always 
equal to input torque. In gen- 
eral, the coupling is suited for 
drives in which torque and 
speed requirements remain 
fairly constant. Couplings may 
be operated with the power 
source on either side, providing 
rotation in either direction with 
practically equal efficiency. 

Couplings are extremely 
simple in principle and design. 
A coupling consists essentially 
of two vaned members: (1) 
the impeller or driving mem- 
ber; and (2) the runner or 
driven member (Figure 1). 
The engine delivers power to 
the impeller which pumps the 
hydraulic fluid against the 
runner, setting it in motion. 
Blades of both impeller and 
runner are straight and on 
radial lines. This_ permits 
either impeller or runner to act 
as the input member. This 
ability to transmit power from 


either side of the coupling is an 
important advantage in mount- 
ing and installation. 

Mechanically the coupling is 
a simple full power transmis- 
sion device for breaking the 
solid connection between the 
power source and the driven 
equipment. Power is entirely 
transmitted by kinetic energy 
—the mass and velocity of mov- 
ing oil. The rotating impeller 
blades throw a_ continuous 
stream of oil against the blades 
of the runner. Power is de- 
delivered directly to the output 
shaft. Shock loads from the 
driven side are smoothed out 
and cannot reach the engine or 
motor. Since the shock wave 
never strikes solid resistance, 
elements of the driven mechan- 
ism, eg., gears, belts and 
cables, are protected against a 
sudden damaging blow or 
strain. Torsional vibration 
from the unit being driven— 
pump, compressor or engine— 
is effectively damped out, re 
sulting in a smooth, even power 
flow. 

Coupling design varies con- 
siderably to meet specific load 
or operating conditions. Areas 
of the oil passageways are de 
signed to produce maximum 
capacity with minimum slip 
under anticipated running col- 
ditions without adding to the 
starting or drag torque which 
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it is desirable to maintain at 
the lowest point at very low 
speed. Extreme variations in 
load requirements and in ambi- 
ent temperatures also must be 
considered in design. 


Coupling Applications 


Hydraulic couplings are suit- 
ed to a wide range of applica- 
tions. Perhaps the most im- 
portant industrial use is with 
internal combustion engines 
and electric motor drives. 
Couplings make possible a flex- 
ibility in operation and provide 
an answer to the problems of 
inadequate torque or excessive 
current consumption at start- 
ing speeds. 

One leading manufacturer of 
couplings summarizes the ad- 
vantages of their use in these 
applications as follows: 


(1) Couplings add to the 
service life of the entire 
equipment with which 
they are used by elimi- 
nating shock loads, tor- 
sional vibration and ex- 
cessive strains of all 
kinds, thus assuring 
smooth operation. 
They allow the engine 
or motor to develop 
sufficient rpm for high- 
est torque regardless of 
load rpm, making pos- 
sible the delivery of full 
torque at all output 
speeds. 

(3) They prevent stalling of 
engine or motor. 

(4) They make unnecessary 
the use of oversize power 
units, whose excess ca- 
pacity beyond actual 


—_— 
ho 
~" 


running requirements is | 


to take care of momen- 

tary starting demands. 
(5) They eliminate mechani- 

cal expedients, such as 


shear pins, otherwise 
used to protect driven 
parts. 


(6) They simplify remote or 
automatic control. 


Couplings can be applied suc- 
cessfully to pump drives and 
‘0 air compressors. They are 
Widely used in power shovels 
and in other earth moving and 
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IMPELLER 


material handling equipment, 
cranes and hoists, mining ma- 
chinery and presses. In the oil 
field, the marine field, and in 
pump drives, where the prime 
mover operates at fairly 
constant speed with uniform 
torque requirements, hydraulic 
couplings have been very suc- 
cessful. This has been particu- 
larly true of multiple engine 
drives where the coupling sim- 





RUNNER 


Fig. 1. The basic principle of the hy- 
draulic coupling. As the impeller is driven 
by the power source, the hydraulic fluid 
flows from the blades of the impeller at 
high velocity in a curved spiral to the 
runner. Output torque always equals input 
torque. 


plifies the distribution of load 
on the engines. 


The Torque Converter 


The hydraulic torque 
converter is an oil pressure 
actuated device for power 
transmission for conditions of 
variable torque and speed and 
in which increased torque is 
required at reduced output 


Fig. 2. In this typical coupling the two 
housing members (left and right) form a 
twin impeller. The runner (center) has 
blades on both sides to receive and pass on 
the force of the actuating fluid. All blades 
are straight and on radial lines. : 
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STATIONARY 
REACTION 











Fig. 3. The basic 
principle of the torque 
converter. A stationary 
reaction member is the 
essential part added to 
the parts of a coupling. 
The reaction member 
blades turn the direction 
of the high velocity fluid 
flow. This force supple- 
ments the force trans- 
ferred from the impeller 
to the runner, imparting 
an output torque greater 








—— than that at the input 
RUNNER IMPELLER shaft. 
speeds. The torque converter, pulled, automatically adjusting 


in addition to all the advantages 
of the hydraulic coupling, pro- 
vides torque multiplication. 
This is not true of all types of 
torque converters but it is true 
of the type discussed here. 
Further, the torque converter 
automatically selects and trans- 
mits the proper output torque 
and speed for any given load 
within its working range. The 
converter provides an infinite 
number of output torque or 
speed ratios, including zero at 
which the output shaft is mo- 
tionless at any speed of the in- 
put shaft. The balance of out- 
put torque to speed is accom- 
plished without any change in 
the relationship of parts, except 
for the speed difference be- 
tween input and output shafts. 
The converter output shaft al- 
Ways operates at the highest 
speed at which the load can be 


to variations in load. 

The hydraulic torque con- 
verter consists essentially of 
three members: (1) impeller 
pump; (2) runner turbine; and 
(3) a reaction member. The 
reaction member is the key 
to the difference between the 
converter and the coupling. In 
the torque converter (see Fig- 
ure 3) the fluid is pumped by 
the impeller against the blades 
of the runner as in the cou- 
pling. Stationary reaction or 
guide blades incorporated in 
the housing are set so that in 
the three stage turbine 
(Lysholm-Smith type)! there 
is a set of reaction blades be- 
tween each set of revolving 
runner blades. In operation, 
the impeller or pump, directly 


1The other basic torque converter, the 
Schneider, was described in APPLIED HY- 
DRAULICS, May, 1948, pp 6-9, 18 


mounted on the shaft, draws 
fluid into the opening surround. 
ing the hub and ejects fluid 
from its periphery at high ve. 
locity. The first runner ring of 
blades completely surrounds 
the impeller and receives the 
full impact of the high velocity 
of the fluid. 

As the fluid leaves the first 
runner or turbine stage it is 
turned by the housing and 
brought to bear against the 
first set of reaction blades, 
These blades turn the direction 
of the fluid flow. The force of 
the moving fluid on the station- 
ary reaction blades produces an 
increase in the torque released 
by the fluid. In other words, 
input torque is multiplied. 
From the first set of reaction 
blades the fluid is directed to 
the second set of runners or 
turbine stage. Fluid flow is re- 
peated through the second run- 
ner and second set of reaction 
blades with another change in 
direction of fluid flow to the 
blades of the third runner or 
turbine stage. From the third 
runner the fluid completes its 
flow circuit by entering the im- 
peller near the hub. 

A small auxiliary pump 
driven from the input shaft, 
maintains proper operating 
pressure on the fluid within the 
housing to prevent cavitation 
at both impeller and runner or 
turbine blades. 

The torque converter is es- 
tablished in a number of indus- 

(Continued on Page 22) 
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Fig. 4. A typical three 
stage torque converter. 
The impeller (left) is 
the pump, mounted di- 
rectly on the input shaft. 
The runner or turbine 
blades (center) are con- 
structed so that the first 
set of blades completely 
surrounds the impeller. 
The stationary reaction 
blades (right) are built 
into the housing. 
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The Second of a Series of Articles on Air Circuit Design 





— 


AIR CIRCUITS 
FOR PRESS CONTROL 





By W. J. SCHUPNER 
Design Engineer 
Chicago, Ill. 











ACH of the three control cir- 
cuits shown and described 
has a particular feature which 
makes it adaptable to certain 
press applications, especially 


in die forming, riveting and in 
punch press work. In all mod- 
ern plants primary attention is 
being given to safety devices 
and controls which permit 
maximum protection to the op- 
erator. 

In press work one of the most 
common types of safety con- 
trols is the provision of two 
starting buttons or levers, lo- 
cated one on either side of the 
press, which must be pressed 


simultaneously to initiate a 
cycle. This ties up both of the 
operator’s hands and eliminates 
the danger of accidents that 
might otherwise result if he 
had one hand free. Normally, 
such controls are connected in 
series and with proper super- 
vision and a conscientious oper- 
ator, presses so controlled are 
probably safe enough. How- 
ever, there have been isolated 
instances where one pushbut- 


DOUBLE PUSHBUTTON CONTROL WITH SAFETY INTERLOCK 
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Fig. 1. This type 
of control circuit 
makes it necessary 
to actuate two push- 
buttons simultane- 
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Fig. 2. The use of 
a time delay relay 
and a high speed 
solenoid valve in this 
circuit makes it pos- 
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CONTROL FOR REPEATING LAST PART OF PISTON STROKE 


ton has been tied down, en- 
abling the machine to be oper- 
ated with one hand with dis- 
astrous results. 


Double Control With 
Safety Interlock 


The first circuit, Figure 1, 
has been designed with the 
view of preventing this possi- 
bility and the machine becomes 
inoperative unless both hands 
are used. It is shown as used 
on a riveting machine and func- 
tions in the following manner: 

Pushbuttons PB-1 and PB-2 
are pushed simultaneously. 
These buttons have two normal- 
ly open circuits each, the top 
circuits acting to energize sole- 
noid “B” directly through the 
normally closed contact of the 
relay, and the four-way valve 
directs the piston down. As it 
nears the end of its stroke, a 
dog on the rod holds limit 
switch LS-1 closed, thus cut- 
ting the pressure switch PS-1 
into the circuit. When the prop- 
er tonnage has been reached, 
PS-1 closes, energizing the coil 
of the relay which closes the 
circuit to solenoid “A” and the 
valve is reversed. If either 


PB-1 or PB-2 is tied down, the 
piston will go through only one 
cycle since the lower contacts 
of either pushbutton now act to 
maintain a holding circuit in 
the coil and the normally closed 
contact of the relay is open. 
This makes it impossible to 
energize solenoid “B” to start 
the piston down again until 
both pushbuttons are released. 


Partial Cycle Repeating 


The circuit shown in Figure 
2 was developed for the die 
forming of a product which re- 
quired that the last inch of the 
stroke be repeated—in this case 
only once, but it may be re- 
peated any number of times 
depending on the cycle setting 
of the time delay relay. Opera- 
tion is as follows: 

Press down PB-1 and PB-2, 
which are connected in series 
with and also energize solenoid 
“B”. Piston starts down. LS-1 
is a spring centered limit 
switch with two normally open 
monetary contacts, one set of 
which closes on the down move- 
ment of the lever arm and the 
other on the up movement. The 
dog on the piston rod trips and 


by-passes LS-1, closing contact 
“D” which energizes the coil of 
the relay, which in turn closes 
contact “C”. The opening ac- 
tion of contact “C” is retarded 
pneumatically to a_predeter- 
mined time setting — less than 
a second. When the dog closes 
LS-2, solenoid “A” is energized, 
directing the piston up. The 
dog strikes LS-1 again, closing 
contact “E”, which energizes 
solenoid “B”, immediately re- 
versing it. LS-2 causes it to 
move up again. This time it 
strikes and bypasses LS-1; the 
closing of contact “E” is in- 
effective since it has been timed 
out by the relay and piston con- 
tinues to the top of the stroke. 
The action here is very fast and 
requires a high speed solenoid 
valve. 


Air Operated 
Automatic Cycling 


The sequence of operations 
in the riveting cycle shown in 
Figure 3 is very similar to that 
in Figure 1, except that the 
cycle is all air operated. PV-1 
and PV-2 are standard spring 
return three-way pilot valves, 
cam operated. The four-way 
master valve is a_ standard 
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Fig. 3. This all air 
operated automatic cir- 
cuit employs two three- 
way pilot valves, a four- 
way master valve, a 
tonnage control (relief 
valve) and a three-way 
starting valve. 
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valve and opens both cylinder 
ports to exhaust in the neutral 
position. The tonnage control 
is a spring loaded relief valve; 
the three-way starting valve 
may be either hand or foot 
operated with slight modifica- 
tions from standard. 

At rest position the piston is 
all the way up and the spool 
in PV-1 is held to the right 
against a spring by a cam on 
the rod. Air pressure is main- 
tained in chambers “A” and 
“B” of the master valve which 
holds it in neutral through 
PV-1 and the starting valve. 

To start the cycle, push in 
knob on the starting valve. Air 
in chamber “‘E” is exhausted to 
atmosphere through the check 
valve and PV-2. Air in cham- 
ber “B” bleeds off at “F”. Pres- 


AIR CONTROLLED AUTOMATIC RIVETING CYCLE 


sure at “A” acts on the end of 
the spool and forces it to the 
right. Piston “D’” moves with 
it but “‘C” remains stationary. 
Air is now admitted to the 
back of the cylinder, starting 
the piston movement down. As 
it moves down, chamber “A” is 
open to atmosphere through 
PV-1. At the lower end of the 
piston stroke a cam on the rod 
holds spool in PV-2 to the left, 
admitting air at line pressure 
into the tonnage control valve 
and against the check valve. 
When a predetermined piston 
loading has been reached, pop- 
pet in the tonnage valve lifts 
off its seat and air enters cham- 
ber “E”’, returning the spool in 
the starting valve to its orig- 
inal position. 

Air now enters master valve 


at “B’”, moves piston “D” to 
the left against its stop and 
and spool and piston “‘C” all the 
way to the left; air in chamber 
“A” being exhausted to atmos- 
phere through PV-1. This ac- 
tion puts air in the lower end 
of the cylinder and the piston 
moves up. The cam on the rod 
forces the spool in PV-1 to the 
right, admitting air again to 
chamber “A”. However, since 
the area of piston “C” is great- 
er than that of the end of the 
spool, piston “‘C” will move to 
the right against its stop, re- 
turning the master valve to 
neutral. A feature of this par- 
ticular circuit is that, although 
the cycle is automatic, the pis- 
ton may be returned at any 
point in the forward stroke by 
reversing the starting valve. 





will appear: 





by E. H. Buller and 


In the August issue of APPLIED HYDRAULICS the following outstanding articles 


“Hydraulic Circuits in Guided Missiles” 
Ut. B. H. Ford, Air Materiel Command, United States 


Air Force 


“‘Non-Pressurized-in-Flight Hydraulic System” 
by Harry Kupiec, Air Associates, Inc. 


“Design Factors in High Production Machines” 
by Carroll R. Alden, Ex-Cell-O Corp. 


We expect to include the first of a series of six articles on the maintenance of hydraulic 
systems and an article by M. M. Seeloff, The Taylor-Winfield Corporation, on the 
hydraulic controls of their welding equipment. 
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Fig. 1. Magnetic fluid clutch © 
of the type suitable for use in 
automobiles and machinery. 
Exploded view shows principle 


components. 





THE MAGNETIC FLUID CLUTCH 


A new, highly efficient type of magnetic fluid clutch, stable for a 

wide range of speeds, that offers unusual advantages for the auto- 

motive and servomechanism fields and for the control of automatic 
machines. 


NEW TYPE of magnetic fluid 

clutch has been developed 
at the National Bureau of 
standards by Jacob Rabinow, 
Chief of the Ordnance Mechan- 
ics Section. The development 
of this clutch was based on the 
discovery that frictional forces 
between solid surfaces sep- 
arated by certain fluid media 
can be controlled by magnetic 
fields. Experimental work has 
shown that high efficiency, 
smooth operation, long life and 
simplicity of construction make 
this clutch design particularly 
adaptable to servomechanisms, 
automatic machinery control, 
automotive service and other 
fields where ease of control and 
stability from low to very high 
speeds are important. 


There are numerous types of 
mechanical and electro-mechan- 
ical couplings employed for 
continuous control of torque. 
In all these coupling devices 
slippage is employed to dissi- 
pate desired portions of power. 
The four most commonly used 
types are: the mechanical fric- 
tion type; the fluid coupling 
type; the electromagnetic type; 
and the electrostatic type. 

The mechanical dry friction 
clutch, the best known, is used 
on practically all automobiles. 
Friction plates of dissimilar 
material are made to press 
against each other, coupling a 
driving shaft to a driven shaft. 
However, such clutches are not 
suitable where continuous slip- 
page is desired. The principal 


disadvantages are rapid wear, 
non-uniformity of results and 
overheating. 

The fluid coupling is superior 
where smooth slippage is im- 
portant. While this type of cou- 
pling has many advantages it is 
extremely difficult to control by 
external means, particularly 
where high speed of control is 
required. Since the fluid cou- 
pling cannot be locked effec- 
tively, there is always an energy 
loss. 

The electromagnetic clutch is 
a device in which the driving 
member contains one part of 
the magnetic circuit and the 
driven member contains iron 
to complete the magnetic cir- 
cuit. This type of clutch is ex- 
tremely rapid in operation, rel- 
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atively simple in construction 
and easily controllable. How- 
ever, difficulties in wear, lack 
of smothness and heat dissipa- 
tion limit its usefulness. 

The electrostatic clutch, used 
almost entirely for extremely 
high-speed operation, utilizes 
electrostatic attraction between 
very closely spaced surfaces to 
achieve the same results ac- 
complished by use of the mag- 
netic field in the magnetic 
clutch. This clutch requires 
high voltages but can be oper- 
ated at extremely high speeds 
and with very low control 
power. 


Basic Principle 


The magnetic fluid clutch 
operates on the following prin- 
ciple. When the space between 
two parallel magnetic surfaces 
is filled with finely divided mag- 
netic particles and a magnetic 
field is established between the 
plates, the particles form chains 
which bind the two plates to- 
gether as if they were held by 
clamps. 

The magnetic particles may 
be finely divided iron which, 
for most applications, are mixed 
with a liquid such as oil to pre- 
vent packing and to afford 
smoother operation of the 
clutch. 

Since the bond between the 
plates is a function of the grad- 
ual increase of the magnetic 
field, and the amounts of elec- 
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Fig. 2. The first test 
model of a practical mag- 
netic fluid clutch. Slip rings 
energize a coil in the cen- 
tral chamber; the fluid 
media is magnetized lock- 
ing the plates together. 


tric power required are small, 
it is a simple matter to inter- 
lock the electric circuits of the 
clutch energizer to speed, throt- 
tle setting and power demands 
of an automotive vehicle or of 
a servomechanism. 

A magnetic clutch of the 
simplest type consists of a 
driving shaft and plate, a 
driven shaft and plate and fine 
iron particles suspended in oil 
packed between the plates. The 
design used at the Bureau of 
Standards has a fixed gap be- 
tween plates and was of the 


type shown in Figure 2. The 
bearings are external to the oil 
mixture and, because a vertical 
shaft was used, oil seals and 
their friction are eliminated. 

Sealing the oil-iron mixture 
in its compartment presents a 
special problem. There are two 
places where such sealing is 
generally required: the point 
where the shaft supporting the 
internal member leaves the as- 
sembly; and, if an internal coil 
is used, the point at which the 
leads are brought out. Good re- 
sults have been obtained using 
“OQ” rings at the shaft bearings. 
Other types of packings can 
doubtless be employed with 
good results. If there is any 
danger of iron particles get- 
ting into ball bearings, it would 
be desirable to add a magnetic 
trap beyond the oil seal to trap 
any particles of iron which 
might get through. The oil that 
passes this point would then be 
clean of any iron particles. 
Where seals present difficulties, 
e.g., in the case of very thin 
shafts, the coils can be placed 
on the outside of the friction 
surfaces. 

It is also possible to make 
the energizing coil completely 
separate from the clutch; the 
the coil is not revolved, but 
transmits the magnetic force to 
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Fig. 3. A special design, with very thin driven member, 
for use on high speed servomechanisms. The exciting coil 
is a part of the driving member. 
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the working faces through 
short air gaps. This can be ac- 
complished at some loss of effi- 
ciency but is suitable for small 
sizes. 

For different types of service 
multiple plate clutches can be 
designed with the sets of plates 
either in series or in parallel. 
The use of gaps in parallel re- 
quires large amounts of iron 
particles; the use of gaps in 
series reduces the amount of 
iron particles needed but in- 
creases the excitation needed to 
bridge the gap between the 
plates. The choice of setup 
thus depends on availability of 
power and considerations of 
weight and size of unit permis- 
sible. 

In high speed servo work, 
where low inertia is required 
in the driven member, it is de- 
sirable to make the exciting 
coil and the magnetic iron a 
part of the driven member. 
Only a very thin member is 
then needed to pick up the 
torque in this type, as shown 
in Figure 3. 

The original test model was 
later modified and used to in- 
vestigate the effect of plate gap 
on torque. Using a mixture of 
9 parts of carbony! E iron and 
one part of oil by weight, the 
following torques were pro- 
duced: 2.5 lb-in with .062 in 
gap; 3.0 lb-in with .025 in gap; 
3.5 lb-in with 0.012 in gap. 
These torques were obtained at 
low speeds; for the effect of 
speed and gap length on torque, 
see Figure 4. 

Experiments showed that 
the nature of the fluid used had 
no effect on the performance; 
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hence, it would undoubtedly be 
possible to employ silicone 
fluids that would enable the 
clutch to operate at extremely 
high and low temperatures, a 
consideration of great impor- 
tance in some industrial and in 
military applications. Different 
combinations of fluids and iron 
particles were tested and it 
was found that in this particu- 
lar clutch a mixture of carbony!] 
E iron of 8 microns average 
size and oil gave the best re- 
sults. Dry powder was also 
tried ; torques of the same mag- 
nitude were obtained but eccen- 
tricity and misalignment of 
plates produces erratic opera- 
tion. 

This new type of magnetic 
fiuid clutch is expected to find 
its main application in the field 
of servomechanisms. Friction 
clutches have been used for 
this type of work, but their 
lack of smoothness, changes in 
characteristics due to wear and 
their non-linearity have _ re- 
sulted in unsatisfactory opera- 
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tion. The new clutch should 
solve such problems. 

While servomechanisms can 
be operated at variable speed 
motors, hydraulic transmis- 
sions and by many other means, 
clutches and brakes have the 
advantage of low inertia-to- 
torque ratios. 

Magnetic fluid clutches are 
particularly adaptable as the 
final elements of electro-me- 
chanical amplifiers. Other pos- 
sible fields of application are as 
constant - torque and overload 
devices in which the clutch 
need never be de-energized— 
permanent magnet clutches 
would be particularly useful 
for this work. These clutches 
are also expected to be useful 
in automatic machinery control 
where servomechanisms are not 
used ; in drilling and tapping op- 
erations and in overload devices. 

In addition to ease of control, 
high efficiency and smooth op- 
eration, the fluid clutch is very 
simple to construct —it con- 
sists basically of driving plate, 
driven plate and separating 
fluid media. This simplicity of 
design plus negligible wear 
factors and a practical. iden- 
tity of static and kinetic fric- 
tion and high mechanical effi- 
ciency — 100 percent when the 
load is below the slipping 
torque—makes possible a clutch 
with extremely long life. All of 
these characteristics combine 
to assure ease of manufacture, 
installation and operation, all 
important factors in the appli- 
cation of the magnetic fluid 
clutch to industry. 
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| have clipped for a notebook sheets 
A-1 and A-2 of your reference ma- 
terial from APPLIED HYDRAULICS. In 
mounting this | punched the top of the 
title page. When turning to the back 
of the first page | find that it is neces- 
sary to reverse the notebook. | would 
like to suggest that inasmuch as these 
sheets are apparently designed for 
notebook mounting that the printing 
of the second page be reversed so that 
it can be read by merely turning the 
sheet without the necessity of rotating 
the book in which it is mounted. 

This comment would also apply to read- 
ing material even when it has not been 
clipped from the magazine. 

R.Q.S. 


Whatever happened to the Hydraulic 
Code that GM was working on and that 
was scheduled to be released this spring? 
Were nomenclature and drawing sym- 
bols included? 

G.N.R. 


Are all-hydraulic automobiles around 
the corner? With torque converters, 
fluid drives of several sorts, hydraulic 
starters, hydraulically operated win- 
dows and seats, cooling fans and brakes 
already in the picture, why isn’t an en- 
tirely hydraulic automobile practical? 
F.D.E. 


EDITOR’S NOTE: How are you going 


to provide ignition? 


We are in the process of buying sev- 
eral major production machines. | like 
the advantages of hydraulics and so 
does our chief engineer but we hesi- 
tate about hydraulic machines because 
our maintenance department has had 
no experience with this type of drive 
and control. Where can we send one 
or two maintenance men to give them a 
grounding in hydraulic maintenance? 


A.J. 


1 do not follow the claims of a manu- 
facturer who states that a sleeve in a 
fitting hardened to 45 Re can be shrunk 
by drawing up the nut. As far as | 
understand the metallurgy involved, 
there are a number of things that 
could happen to the tube but “shrink- 
ing” chrome moly steel is something 
else again. 
Pe sf 


Could you suggest a good engineering 
text covering the design and installa- 
tion of hydraulic systems? 

A.W.L. 








This column is open to com- 


ments on general trade and tech- 
nical problems. Readers’ questions 
and answers will appear regular- 


ly—EDITOR. 
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OME MONTHS AGO the man- 

agement of the Ford Motor 
Company requested the Training 
Department to assist a commit- 
tee of interested departments in 
drafting a manual for hydraulic 
maintenance. Personnel of the 
Production Engineering de- 
partment, the Purchasing Engi- 
neering department, Hydraulic 
Maintenance supervisors, Hy- 
draulic Maintenance and Indus- 
trial Conservation Committee 
were invited to attend. 

After considerable discus- 
sion, the Committee decided 
that it was necessary to set up 
specifications for hydraulic oil. 
One purpose is to set a goal to 
which the condition of oil is to 
be maintained, another is to re- 
quire the manufacturers of in- 
dustrial equipment to designate 
by specifications rather than 
brand oils that should be used in 
the hydraulic system. 

This led to the setting up of 
the Ford Motor Company 
Standards on Hydraulics since 
at this time hydraulic personnel 
of the Ford Motor Company had 
not been called upon to attend 
and contribute to the General 
Motors Joint Industry Confer- 
ence on Hydraulic Standards 
for Industrial Equipment. The 
specifications were set up by ad- 
vice from the Chemical Engi- 
neering department, by gather- 
ing information from technical 
literature of oil manufacturers 
and the experience of members. 

With this goal in mind, the 
Committee formulated standard 
procedures and practices for the 
concerned plant personnel. This 
called for the identification of 
the oil and the handling equip- 
ment to prevent contamination 
and the mixing of oils of differ- 
ent viscosity ratings and the 
recommendations of specific vils 


FORD PROGRAM FOR 
HYDRAULIC MAINTENANCE 


By GEORGE D. FENSKE 








for given equipment. Standards 
were made to control the tem- 
perature of the oil, to salvage 
the drained oil, and to clean the 
hydraulic systems. 

About the time the work on 
oil was completed, members of 
the Committee attended the 
Joint Industry Conference held 
at the Ford Motor Company. 
Participating members received 
the industry standards as 
drawn up to that date and the 
revised copies. 

When the revised copies were 
received it was apparent that 
tremendous strides had been 
taken in the right direction. 
However, it was also realized 
that a great deal of work re- 
mained to be accomplished. 
Some of the standards, for ex- 
ample, were very general. 
Therefore, it was decided to 
make amendments to the indus- 
try standards to be known as 
Ford Motor Company’s amend- 
ments to the industry standards. 
These amendments specify de- 
tails which will reduce the over- 
all burden of maintenance. The 
primary purpose of these stand- 
ards or other standards is to col- 
lectively inform the builders of 
industrial hydraulic equipment 
what the users want. 

The drafting of the amend- 
ments and the standard proce- 
dures and practices for pumps, 
cylinders, motors, control units, 
piping, reservoirs and accessory 
equipment is being carried out 
in a similar manner. In order to 
facilitate the execution of the 
standard procedures and prac- 
tices, the Committee conciuded 
that it was necessary to present 
an answer to some of the prob- 
lems by a project proposal. 

At the present time, the Com- 
mittee is standing by until the 
present proposal is processed. 
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APPLICATION OF 
HYDRAULIC EQUIPMENT TO 
HONING MACHINES 








By EARNEST Y. SEBORG 
Hydraulic Engineer 
Barnes Drill Co. 
Rockford, Ill. 











HE HONING PROCESS employs 

the use of bonded abrasive 
sticks which are brought into 
contact with the metal in varied 
direction of motion to remove 
metal in shear. Honing is the 
most practical means of accom- 
plishing close limits in dimen- 
sions as well as in surface 
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Fig. 1. The front view of the 
six-spindle vertical honing ma- 
chine. The motor driven meter- 
ing pump, relief valve and 
accumulator are shown at the 
right rear of the machine. 


contour. This is particularly 
true of internal and external 
cylindrical surfaces. 

This article deals with the 
machines used to hone internal 
cylindrical surfaces and with 
the operation of their hydraulic 
and air circuits. The honing 
operation is accomplished by 
rotating and reciprocating a 
multi-stick tool within the cy]- 
inder. The tool is expanded to 
maintain contact with the cyl- 
inder wall with sufficient force 
to cause the abrasive particles 
of the bonded stone to cut. 

The honing machine shown 
in Figure 1 is a six-spindle ma- 


The use of a two pump hydraulic circuit to actuate 

the movements of a vertical honing machine. One 

pump is used to drive the hone reciprocating cylinder 

—the other, with its oil delivery divided, operates a 

clamping fixture, charges an accumulator, operates a 

spindle engagement clutch cylinder and expands and 
collapses the hones. 


chine for simultaneously hon- 
ing the bores of a six cylinder 
automobile engine. The ma- 
chine illustrated is the No. 320 
honing machine made by the 
Barnes Drill Co 

The machine spindles are 
rotated by means of an electric 
motor through a gear train and 
a hydraulically operated clutch. 
The clutch is engaged and dis- 
engaged each cycle to start and 
stop spindle rotation. When 
disengaged, the clutch acts as 4 
brake to stop the spindles. The 
spindle head is reciprocated 
vertically on two rams by 
means of a hydraulic cylinder 
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and piston mounted between 
the rams. This head is counter- 
balanced by means of an air 
cylinder. The electric motor 
and hydraulic pump for fur- 
nishing the fluid power are 
mounted on a tank assembly on 
the rear of the machine. A sep- 
arate motor driven pump is 
used to deliver cutting coolant 
to the hones. The coolant is 
turned on and off automatical- 
ly after each cycle. 

The cylinder block is located 
and clamped hydraulically by 
means of a holding fixture 
which operates off of the main 
hydraulic system. 

The honing tools are expand- 
ed by taper wedges operated by 
push rods inside the tool assem- 
blies; the assemblies in turn 
are operated by a rack and 
pinion. This rack is actuated by 
the cylinder assembly mounted 
on the reciprocating head. 
These cylinders also are power- 
ed from the main hydraulic 
system. Figure 2 is a diagram 
of the hydraulic circuit. The 
motor drives two pumps in 


Fig. 2. Control 
panel showing re- 
ciprocating cycle 
panel, solenoid four- 
way valves for oper- 
ation of clutch 
cylinder and hone 
expansion cylinders 
(left) and solenoid 
four-way valve for 
the reciprocating cyl- 
inder. 


tandem on the same shaft. The 
larger of these pumps, a bal- 
anced vane rotary type (1) de- 
livers oil through panei (5) to 
the hone reciprocating cylinder. 
This panel contains a relief 


Fig. 3. Diagram of the hydraulic circuit. 





valve, a pilot four-way valve 
and a pilot operated four-way 
valve. The pilot valve is oper- 
ated by the reciprocating head 
through the control dial, a cam 
(Continued on Page 28) 





Na GLOBE waive 





@ 
SUL ATOR 


ACCU 
/ 
MARGE (COLM Ath? “VE SSURE ie | 


LTR T URE WL INDE 











\ 

pce 
L 

TT . _ 
enetiiendl 


©} 





— 


ANGLE TYE FOOT weevil 





MEAD QSCUAATING C)'t/ OER 
9 DUA -/ OO 20 STROWE | 
| AA 62 52 














4 onen waave 

















JULY, 1948 


21 











A CONSTANT SPEED DRIVE 
FOR AIRCRAFT ALTERNATORS 


(Continued from Page 9) 





circuit, bearing friction, gears 
and leakage of the high pres- 
sure oil in the hydraulic cir- 
cuit. 


Performance 


Maximum overall efficiency is 
reached between 4500 and 5500 
input rpm and measures 88 per- 
cent at full load. As input 
speed increases, bearing fric- 
tion losses increase consider- 
ably so that at 9000 rpm the 
overall efficiency drops to 75 
percent. 

Depending on input speed, be- 
tween 2 and 8 gallons of oil per 
minute are pumped through 
the external cooling circuit with 
the cooler removing a maximum 
of approximately 5 hp in heat. 

With this type of hydraulic 
mechanism, a loss in speed with 
load application is a function of 
volumetric efficiency of the hy- 
draulic units themselves. Tests 
show a slip of 3 percent with 50 
hp load when measured as a 
drop in output speed between no 
load and full load with a con- 
stant input speed. The govern- 
or senses this loss in speed au- 
tomatically and makes up for 
this loss by readjusting the 
pump wobbler position to main- 
tain constant speed. 

Rates of response in the al- 
ternator drive-governor com- 
bination are extremely rapid. 
Full recovery from a speed dis- 
turbance in non-synchronous 
operation is accomplished in 
less than 0.1 second. 

Once placed in synchronous 
operation, it is impossible to 
pull the alternators out of step 
under any normal conditions of 
engine acceleration or load ap- 
plication. 

Synchronizing disturbances 
such as experienced during the 
closing of the synchronizing 
switch with speed differences 
existing between alternators in 
the order of one or two thou- 
sand rpm have been absorbed 
without detrimental effect on 
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the drive. Random synchroniz- 
ing is not only possible, but prac- 
tical, on this type of equipment. 

Operating experience to date 
indicates that with the refine- 
ments usually accompanying 
any large scale development 
such as this, the hydraulic 
drive described will meet all re- 
quirements intended in the de- 
sign under all conditions met 
in aircraft application. 
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COUPLING OR TORQUE CONVERTER? 


(Continued from Page 12) 





trial applications. Its advan- 
tages make it ideal for cranes 
and hoists,” logging and oil field 
equipment. In the latter field 
the installation of the converter 
on drilling rig drawworks has 
greatly reduced hoisting time. 
Also in the same field, the con- 
verter has been used on special 
purpose pump drives to pro- 
vide the proper torque-speed 
adjustment to maintain maxi- 
mum volume and pressure un- 
der every working condition, 
even when the output shaft is 
stalled. With a clutch type con- 
verter the pump can be dis- 
connected from the engine dur- 
ing idling periods. The torque 
converted is also in wide use 
with independent rotary table 
drives, where it handles vary- 
ing load conditions without 
gearing or any other fixed 
steps. 

The torque converter has 
been adapted with considerable 
success to tractor drive. The 
converter simplifies the trans- 
mission and minimizes gear 
shifting, provides more accu- 
rate control by increasing flex- 
ibility in any gear. Of great 
importance also is the fact that 
the “cushion” of power trans- 
mission extends the work-life 
of the tractor in the most se- 
vere service. 

=APPL IED HYDRAULICS, February, 1948, 
p 


3APPLIED HYDRAULICS, April, 1948, 
pp 24-25; May, p 3 and front cover. 


In transportation equipment 
the torque converter offers 
many advantages. In locomo- 
tives the automatic torque- 
speed selection assures smooth 
power under all driving condi- 
tions. Since the converter picks 
up the load there is no need for 
racing of engines or excessive 
clutch slippage. In motor cars, 
the converter is apparently on 
the threshold of a great expan- 
sion in the passenger car field. 
In addition to the Buick Dyna- 
flow and the new Tucker con- 
verter drives, at least three 
other motor car manufacturers 
have torque converters in their 
laboratories and on field test. 
In the bus field the torque con- 
verter is already well estab- 
lished.* 

In conclusion, we have dis- 
tinguished between the two 
fluid drives — the hydraulic 
coupling, in which the output 
torque is always equal to the in- 
put and which is best suited for 
drives in which the prime 
mover is operating at uniform 
speeds and where output speed 
and torque requirements are 
fairly constant; and the hy- 
draulic torque converter in 
which the torque is multiplied 
and which is best suited for 
drives where torque require- 
ments vary and where in- 
creased torque is demanded at 
reduced output speeds. 


4APPLIED HYDRAULICS, May, 1948, p 6 
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OUBLE SHOOTING IN 
MAINTENANCE HYDRAULIC SYSTEMS A6 


HYDRAULIC CIRCUITS, III 


THE MANUAL OPERATION OF A 
DIFFERENTIAL CYLINDER WITH A PREFILL 
BY MEANS OF A CONSTANT DISPLACEMENT PUMP 


By GEORGE N. DORR 
Dorr-Patterson Engineering Company 
Detroit, Mich. 





In this circuit a constant displacement pump is used to operate a 
cylinder by means of a manually operated four-way valve. The system 
utilizes a prefill tank from which fluid is drawn into the cylinder behind 
the piston. The flow of fluid from the prefill tank to the cylinder is 
through the prefill check valve (9). This valve is opened by vacuum and i ' ly CIRCUIT DIAGRAM 
































closed by spring and pressure when the rear-of-piston area is filled by _— 
fluid. On the return stroke fluid is returned to the prefill tank through - 
valve (5). 1. Oil tank 
2. Electric motor 
CIRCUIT OPERATION <C) 3. Constant displacement 
When the operating lever of four-way valve is moved to position ' 4 eae islet iii 

“A”, fluid enters port “D” of the cylinder, causing the piston to move : %. Menuslly epented few- 
downward. Fluid expelled through port “E” goes through flow control ¢ way valve, open center, 





port “G” closed 


6. Flow control valve (check 
valve type) 


7. Differential cylinder 

Hydraulic gage 

9. Prefill check valve, spring 
and pressure closed 

10. Prefill tank 

11. Stop valve 


(check) valve (6). The downward piston movement creates a vacuum 
behind the piston; the pressure difference opens prefill check valve (9) 
and allows fluid from the prefill tank (10) to enter the area in rear of 
the piston. When this area is filled, the valve (9) closes and further 
downward movement of piston and ram is by direct pump pressure. 











a 








When the operating lever is moved to position “B”, fluid is directed | 
to cylinder port “E”. This reverses the piston movement. When the 

lever is moved to position “C”, the pump displacement is by-passed 
through valve (5) and the piston remains stationary if port “G” is 
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DIGEST 


Abstracts, summaries and listing of articles on hydraulic and 
associated applications in industry; reports on prepared papers, 
talks and discussions of special interest to the hydraulics field. 





Hydraulic Damping Device 


New Drag Strut, Aviation Maintenance & 
Operations, May 1948, p 37. 


A hydraulic damping safety device for reducing 
landing gear accidents, particularly dynamic 
overloading caused by resonant vibrations due 
to uneven runway surfaces and skidding on 
wet runways. The new strut permits a rear- 
ward motion of the main landing gear wheels 
up to six inches from the normal forward 
position. On the Constellation, Lockheed’s 
standard passenger airliner, landings which 
approached the limit landing condition with a 
sinking speed of 600 fpm and a forward speed 
of 95 mph, the new hydraulic strut reduced the 
initial peak load by 32 per cent and the rebound 
to less than a fourth of its previous value. 


Full Scale Working Model 


L. R. Koepnick, of Transcontinental & Western 
Air, Inc., from a paper delivered at the recent 
SAE national aeronautic and air transport 
meeting in New York City. 

The design and pretesting of the entire hydraulic 
system now in use in Lockheed’s Constellation 
is outlined. The proposed system was rather 
complex and there were some voluble critics who 
were sure that the hydraulic system would keep 
the plane on the ground most of the time. Since 
the system was being depended upon to operate 
the flight control surfaces in addition to per- 
forming the many functions normally handled 
by a hydraulic system, an unusual pre-installa- 
tion setup and test was made. 

The Lockheed company built an elaborate 
mockup of the hydraulic system—actually a full 
scale working model. The entire system was 
duplicated. From a cockpit mockup it was possi- 
ble to “fly” the mockup in the research depart- 
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ment, operating the flight control system by the 
hydraulic boost against loads equal to the aero- 
dynamic loads later to be imposed on the sur- 
faces. The nose wheel steered, the landing gear 
retracted, the flaps operated and the automatic 
pilot took over, all against loads exactly the same 
as those which later actual operation of the plane 
would impose. The “what ifs’, conditions which 
Lockheed engineers specified for thorough check- 
ing, were run down through many hours of op- 
eration and design changes and modifications 
were developed and incorporated in the actual 
installation. The system in the Constellation 
caused much less trouble than, originally, had 
been expected, in fact far less trouble than much 
simpler hydraulic systems in other airplanes. 


Air Gauge Controls Size of Cylinder Bore 


Anonymous, Compressed Air Magazine, v 53, 
June 1948, p 143. 


Two air circuits, one for control and one for 
gauging, incorporated in Hydrosize, a honing 
tool made by the Micromatic Hone Corporation, 
control the rate of expansion and the limit of 
cutting action in the tool. Compressed air at 
6 psi passes through venturi fittings into each 
air circuit, which are independent of each other. 
A micrometer-adjusted metering valve regu- 
lates the pressure in the control circuit; two 
caliper bars, mounted on the hone head parallel 
with the abrasive sticks performs the same 
function in the gauging circuit. The pressure 
from both act on opposite sides of a diaphragm 
which operates an electric switch. Orifices in 
the two circuits are adjusted so that when the 
bore is smaller than the size desired, the pres- 
sure in the gauging circuit is greater than that 
in the control circuit. When the bore has been 
honed to the proper size, the gauge pressure 
drops below that in the control circuit, causing 
the diaphragm to move and close the switch. 
preventing further expansion of the honing 
head. The tool is then automatically collapsed 
and withdrawn. 


Inverted Relief Valves 


H. G. Conway, Machine Design, v 20, May 1948, 
pp 129-133. 


By inverting the conventional relief valve—with 
a ball, poppet or disk, spring loaded against its 
seat by a compression or tension spring—it is 
possible to produce a valve that does not leak 
prematurely. In the conventionai relief valve the 
seat pressure is proportional to the difference 
between fluid pressure and spring load. The force 
between the valve and seat is reduced as the 
pressure increases; the valve is sensitive and as 
the pressure approaches the opening point it 
will tend to seep. 

In the inverted relief valve type the valve seat 
is spring loaded against valve member or ball 


(Continued on Page 29) 
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The lack of consideration given fittings, particularly on high pressure 

systems, often allows improper or hastily chosen fittings to become 

the weak link in hydraulic circuits. A veteran advocate of hydraulics 

believes that fittings should be selected just as carefully as is any 
other part of such a system. 


I N THE PURCHASE of hydraulic 
equipment we have found, 
and frequently the hard way, 
that no element of a fluid pow- 
er system can be neglected. 
Tube fittings, for example, are 
sometimes given scant atten- 
tion or none at all until a sys- 
tem is ready to tube up. We 
have been just as guilty of this 
practice as have many others. 
A relatively recent experience 
with automatically controlled 
hydraulic piercing machines, 
which we use to punch rivet 
holes in the side members of 
automobile frames, made us 
realize that fittings had fo be 
selected with the same care as 
any other part of a hydraulic 
circuit. 


Early in 1946 we purchased 
four of the hydraulic piercing 
machines. Each of these ma- 
chines (Figures 1 and 2) con- 
sists of a number of individual 
piercing units or “hydraulic 
guns”, with the dies of each unit 
arranged at accurately spaced 
intervals to receive an irregu- 
larly shaped side member of a 
frame for the piercing opera- 
tion. The side member is accu- 
rately located in the dies by lo- 
cating pins and gauges, to in- 
sure that all rivet holes are in 
their exact and proper relation- 
ship. The cylinders of the hy- 
draulic guns are not all the same 
size, since some punch a single 
hole, while others punch a clus- 
ter of holes. 


Fig. 1. Two of the 
automatically controlled 
hydraulic piercing ma- 
chines. The variation in 
size of hydraulic guns 
and the flexibility of 
arrangement makes it 
practical to pierce holes 
in a wide range of sizes 
and shapes in side mem- 
bers. 


APPLIED HYDRAULICS 
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Fig. 2. The rear of 
one of the eleven gun 
machine assemblies, 
showing motor, pump, 
tank and master control 
valve. The two locating 
gauges are also shown, 
the one at the left open. 


A total of eleven piercing 
units or guns make up the ma- 
chine assembly. On the power 
stroke the cylinders are oper- 
ated at 5000 psi and on the re- 
turn stroke at 1000 psi. All the 
cylinders are controlled by one 
master control valve. While the 
cylinders operate practically to- 
gether for the piercing opera- 
tion, several cylinders operate 
with a slight delay in order to 
reduce the transient fluid shocks 
incident with the sudden appli- 
cation of 5000 psi pressure for 
the power stroke. 

The use of the hydraulic guns 
eliminated the need for the ex- 
pensive cam operated dies for- 
merly used, since the return 
stroke performs the stripping 
automatically. By the use of 
these machines we were able to 
increase the production of the 
piercing operation for automo- 
bile frames by 20 percent. 

In our endeavor to get our 
new piercing machines into 
early production, and being con- 
fronted with the problem of de- 
signing and constructing new 
piercing dies, no particular at- 
tention was paid to the type of 
fittings selected. We used ordi- 
nary flare type fittings through- 
out the tubing system. 

After these machines were in 
production a few weeks we be- 
gan to encounter failures in 
tubing and in tube fittings. We 
attributed these failures to ex- 
cessive fluid shocks and to the 
vibration inherent to the sud- 
den application of the 5000 psi 
pressure on the power stroke. 
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New tubing was installed and 
the original fittings were re- 
placed by a three piece flare 
type fitting. Since that time we 
have had no fitting failures. Our 
engineering department came 
to the conclusion that the use of 
a hardened sleeve used in these 
fittings was the answer to our 
problem of tube breakage. 

In my thirty five years’ serv- 
ice with my company I have 
been an active proponent of hy- 
draulic instead of electronic 
controls. Based on my experi- 
ence I find that hydraulics is 
more flexible of application for 
reciprocal movements as_ re- 
quired for piercing and for driv- 
ing cold-head rivets for as- 
sembling the various parts of 
automobile frames. We advo- 
cated the use of hydraulic guns 
long before they were actually 
on the market as a production 
item of manufacture. In fact, 
it was through our encourage- 
ment that a present leading 
manufacturer of these guns 
owes its early existence. 

Naturally, many of these 
early hydraulic guns and pierc- 
ing dies were rather crude. 
However, through our constant 
endeavor to improve our pro- 
duction withincreased eff- 
ciency, we have made many im- 
provements in our piercing 
units. The units shown in Fig- 
ures 1 and 2 are our present de- 
sign. 

I have witnessed the growth 
of the hydraulic industry from 
a few small concerns to a nation- 
wide industry. In the early days 





many of the systems were oper- 
ated by hand controlled valves 
for effecting the required se- 
quential movements. At the 
present time many complicated 
operations of a sequential na- 
ture are performed in a com- 
plete duty cycle by automatic 
controls using cams, dogs, tog- 
gles, pilot plungers and many 
other quick acting members. 

My experience has been that 
the principal obstacle to a more 
universal acceptance of hydrau- 
lics is the problem of fluid leak- 
age; this is one reason why I am 
glad to bring my experience to 
the attention of other users of 
hydraulic equipment. 

Tube fittings may be consid- 
ered as individual links in the 
fluid circuit and fluid power de- 
veloped is no greater than the 
strength of the weakest fluid 
connection. Fittings which con- 
nect tubing to valves or cylin- 
ders should be selected with the 
greatest care. This is particu- 
larly true where the system is 
subject to high fluid pressures 
and extensive vibrations due to 
fluid shock, which is the No. 1 
killer of hydraulic tubing. Hy- 
draulic leakage not only drains 
fluid power from the system, 
but invariably acts as a detri- 
ment in curtailing a wider ac- 
ceptance of hydraulic systems. 

In studying the problem of 
fluid leakage, one readily and 
naturally becomes an advocate 
of new and _ well-engineered 
products which serve to aid hy- 
draulics. Our experience is that 
the tool steel sleeve fittings will 
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do much to stop fluid leakage. 

The harnessing of fluid pow- 
er in a high pressure system is 
a difficult problem in applied hy- 
draulics. The fluid is slippery, 
slick and powerful under pres- 
sure—able to suddenly burst 
from the fluid circuit or to silent- 
ly ooze or seep away. Fluid 
power under heavy operating 
pressures plus the transient 
fluid shocks caused by the sud- 
den opening and closing of a 
valve plays particular havoc 
with ordinary fitting assem- 
blies. This has caused many an 
engineer to “play safe” by de- 
signing down to lower pressure 
systems and the inefficiencies of 
bulky cylinders and large piston 
areas. 

To obtain trouble-free seal- 
ing of fluid power to meet all 
conditions is a difficult achieve- 
ment. Undoubtedly, there are 
other types of fittings, both 
standard and special, that, when 
selected with the same attention 
given other parts of a hydraulic 
circuit, will give satisfactory re- 
sults. The basic principle of “at- 
tention to all details’, when fol- 
lowed, will extend the applica- 
tions of hydraulics and increase 
the successful applications. 





HYDRAULIC EQUIPMENT 
FOR HONING MACHINES 


(Continued from Page 21) 








and a rack and pinion. The 
working stroke is obtained by 
settings of dogs on the control 
dial. The hones are withdrawn 
from the bores by intercepting 
the operation of the rack with a 
solenoid latch. 

Reciprocation is started by 
energizing solenoid four-way 
valve (3), which causes spe- 
cial check valve (2) to close. 
When this valve is degenerized, 
the oil flows through valve (2) 
to tank at practically no pres- 
sure. . 

The second, smaller pump of 
the tandem furnishes oil for 
several purposes. First, it is 
used for fixture operation. By 
the setting of by-pass valve 
(8), a clamping pressure of at 
least 100 psi is maintained on 
the fixture cylinder. Operation 
is controlled through four-way 
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International Road Show 


The 45th Annual Convention 
and International Road Show, 
sponsored by the American 
Road Builders Association, will 
be held at Soldier Field, Chicago, 
July 16 to July 24. 

Over 300 manufacturers will 
exhibit the latest in highway 
and airport construction ma- 
chinery. The exhibits will cover 
over 30 acres and will total over 
5000 pieces of equipment. A 
very wide range of hydraulic 
structures, elements and con- 
trols will be shown both as inte- 
gral parts of equipment and 
separately by hydraulic manu- 
facturers. Contractors, manu- 
facturers’ representatives, 
highway officials and other buy- 
ers and road building authori- 
ties from all over the world are 
expected to attend. 

A national highway and air- 
port construction program for 
1948 totalling $1,500,000,000 
makes this show both timely 


and important. It is estimated 
that state, county and municipal 
governments will require $240,- 
000,000 for maintenance equip- 
ment and $265,000,000 for new 
construction equipment. This is 
the greatest expenditure in con- 
struction history. 

A number of important pa- 
pers by leading authorities will 
be presented at the convention 
technical sessions. There will be 
papers of special interest to con- 
tractors, road and bridge build- 
ers, engineers and buyers in the 
construction and maintenance 
fields. Other papers of special 
interest to manufacturers of 
road machinery and accessories 
are scheduled. Among topics to 
be discussed are highway engi- 
neering, airport construction, 
highway safety and highway 
maintenance. 

This is the first road show 
held since 1940 and it will be the 
largest ever held. 





valve (9). The oil that breaks 
over by-pass valve (8) is used 
to charge the accumulator cir- 
cuit. Relief valve (12) deter- 
mines the pressure of this cir- 
cuit. Oil is taken from the 
accumulator to operate the 
spindle engagement clutch cyl- 
inder through solenoid four- 
way valve (11). Finally, oil is 
taken to expand and collapse 
the hones through solenoid 
four-way valve (16). 

In the hone expansion cylin- 
der assembly shown, the cylin- 
der to the right is used for 
expanding the hone. The cyl- 
inder to the left is the control 
cylinder which feeds a cam 
allowing expansion to take 
place at a predetermined rate. 
This construction allows rapid 
expansion of the hone to the 
bore size as well as the metering 
of a larger volume of oil in a 
given time, gaining more ac- 
curate control. 

In order to maintain an ac- 
curate time of hone expansion, 
a motor driven metering pump 
(19) is used for metering the 
oil from the control cylinder. 
This pump runs at a constant 


speed and has an adjustable dis- 
placement. The pump is de- 
signed so that it can meter the 
oil accurately, drop by drop if 
necessary. A solenoid four-way 
valve (21) is used to by-pass 
the metering pump to expand 
the honing tools rapidly to the 
bore size, e.g., when reentering 
a block that is slightly under- 
size after honing. 

The bladder type accumu- 
lator is charged with air at ap- 
proximately 100 psi. The ac- 
cumulator stores up oil during 
the honing cycle and between 
cycles so that oil will be avail- 
able to rapidly engage and dis- 
engage the clutch and collapse 
the hones. This makes it pos- 
sible to get the effect of a much 
larger pump. Figure 3 shows 
the panel mounting of the hy- 
draulic valves on the side of 
the reservoir. The pump itself 
is on the inside of the reservoir 
and is accessible from the top. 

The flexibility, smooth accel- 
eration and rapid reversal of 
the honing head have made 
honing machines an ideal ap- 
plication for hydraulic equip- 
ment. 


APPLIED HYDRAULICS 
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(Continued from Page 25) 


and seat pressure is directly proportional to the 
fluid pressure up to the point at which the rod 
contacts the valve member and opens it. 

In the inverted relief valve the valve seat 
moves as a piston and carries with it the valve 
member or ball. The ball is pressed against the 
seat with increasing force as the pressure rises. 
This compresses the spring, forces the seat and 
ball down until an axial rod is contacted. After 
contact the pressure acts on the area between 
the piston and the seat and increases until the 
valve seat moves away from the ball. During 
this stage the inverted valve acts as a normal 
relief valve. - 

As the valve seat moves away from the ball a 
damping effect is obtained because of the piston 
type seal used. Excessive friction, though, would 
cause a lag in the closing of the valve as the pres- 
sure dropped ; a modified version would have to 
be used on certain machine tools because of the 
relatively short seal life. 

Several different types of inverted relief valves 
used in England and Frances are shown in'cross- 
sectional drawings; a short history of the devel- 
opment of this valve is also included. 

The principal advantage of the inverted relief 
valve is that its piston action acts as a damper 
and by merely providing it with adequate dis- 
placement capacity it will not prematurely leak 
even when subjected to severe hydraulic shocks. 


Why Pneumatics? 


Harvey F. Gerwig and Joseph F. Famme, 
Machine Design, v 20, June 1948, pp 116-121. 


The authors, assistant group engineer and 
project engineer, respectively, of Consolidated- 
Vultee Aircraft Corporation, San Diego, 
analyze and champion the high pressure pneu- 
matic system on the new XB-46 high speed 
bombers. The pneumatic system operates land- 
ing gear, bomb-bay doors and brakes from 
accumulators, ground charged at 1500 psi. The 
authors maintain this system was the best 
engineering answer to their problem. They list 
eight primary advantages as: (1) less weight 
for the horsepower delivered; (2) least power 
drawn from the engine in flight (due to ground 
precharging); (3) the media, air, is always 
available at no initial cost; (4) there is no fire 
hazard; (5) it is the cleanest of all possible 
systems; (6) there is practically no ambient 
temperature problem because air has a very 
low viscosity, does not congeal, operates at an 
Insignificant line friction and being compres- 
Sive, does not exhibit serious shock waves; (7) 
the compressibility of air makes cushioning or 
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PROVIDES: 
instant response 
smooth, 
even action 
accuracy 
to 1/4 of 1 degree 


SO SMALL... 

will almost fit 

into the palm §& 

of your hand. = Je 





AND EASY TO INSTALL... 


a single copper tube, up to 35 feet long, connects transmitter 
and receiver . . . can be bent around obstacles. 


Write for your free copy of Bulletin 2001U-1, giving 
complete information. 


SPERRY PRODUCTS, INC. 
15th St. and Willow Ave. 
Hoboken, New Jersey 














Means Better 
THRUST PLATES 
BEARING PLATES 

SEALS 
CONNECTING RODS 


Hydraulic Equipment Co., Cleveland, Ohio 
" Candler-Hill Corp., Detroit 3, Mich. 
Commercial Shearing & Stamping Co., Youngstown 1, Ohio 
Wayne Pump Co., Ft. Wayne, Ind. 
Chandler-Evans Division, Niles-Bement-Pond Company, 
West Hartford, Conn. 
The Parkersburg Rig & Reel Co., Parkersburg, West Virginia 
Hydro-Power, Inc., Springfield, Ohio 
The Euclid Road Machinery Co., Cleveland, Ohio 
The Hydraulic Press Mfg. Co. 
Mount Gilead, Ohio 


Let us figure with you on your requirements, regard- 
less of size or quantity. We will gladly recommend 
the specific metal most suitable for each of your par- 
ticular parts, the best location for oil grooves, etc. 
Write today, sending blue prints, conditions of opera- 
tion and other data. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


1303 OBERLIN AVE. LORAIN, OHIO 
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PRESSURE 
OPERATED 
SWITCHES 


Having a wide vari- 
ety of applications 
as control mechan- 
ism in chemical proc- 
essing, petroleum, 
food, heating, pneu- 
matic and hydraulic 
systems, the Model 
310 switch is actu- 
ated by the pres- 
sure of liquids, air 
or gases. 








A Bourdon tube pressure responsive element permits convenient 
adjustment of pressure with high accuracy. Switching element 
is a snap action Micro-Switch rated at 10 amps., 125 V., 5 amps., 
250 V., or 3 amps., 460 V. Weight of the unit is 1 34 Ibs. 
Available in several combinations of switching and adjusting ar- 
rangements depending upon service required, for example—a re- 
set button and external adjustment may be provided. 


MELETRON CORP. 
950 No. Highland Ave., Los Angeles 38 











WATSON-STILLMAN offers you 
A COMPLETE LINE 


of forged steel fittings, 
valves and hydraulic auxiliaries 





Send for these bulletins: 
I i eR irsiieteenitestncsincainininsnceiintinieieteeaitaiy Bulletin A-3 
I ee WUD rcicreirnsnssccicciensnsnntnnsicncinsicttintaines Bulletin A-4 
III sccassatiinicsiseunscasennnasnnmenncninciianintitvisaiin Bulletin 260-A 
III SPUD ccissninccniie cetnsamsnntsinsndiniensavonianditients Bulletin 270-A 
SIS GID cenecsrentes scincnnsetionimninninannioal Bulletin 230-A 


Watson-Stillman Hydraulic Machinery 
@ Injection, transfer and compression presses 
for plastics molding 
e Metal forming presses 
e Railroad shop equipment 
@ General application presses 
e Special hydraulic machinery 


For unusual hydraulic problems, 
investigate Watson-Stillman’s 
design and engineering service. 


@® 4176 







WATSON-STULMAN 


222 Aldene Road, Roselle, N. J 
“MANUFACTURERS OF THE MOST COMPLETE LINE OF HYDRAULIC MACHINERY” 
Serving Industry for 100 Years 



















snubbing practical and easy without impact; 
and (8) sonic velocities can be achieved whey 
the air storage pressure is twice that of the 
operating pressure. 

The pneumatic system includes the following 
major pieces of equipment: (a) accumulators or 
storage bottles which store air pressure at 1500 
psi, providing sufficient potential energy for two 
cycles of operation without recharging; (b) low- 
capacity, engine-driven two-stage piston type 
compressors; (c) adjustable pressure regula- 
tors using optically flat lapped-plate poppet; (d) 
diaphragm-spring type of relief valves; and 
(e) shear-flow selector valves. Both check 
valves and fuses are similar to those used in a 
hydraulic system; the check valve with a metal 
seat and a plate poppet and an adjustable fuse 
operating on a quantity-measuring principle. 
Tests indicated that the most economical instal- 
lation of the brake valve was on the main landing 
gear with foot operation by means of a remote 
control, self-contained hydraulic master and 
slave system. The landing gear can be used as 
an accumulator, so that air delivery lines to the 
brakes are very short. Split-second operation is 
accomplished by venting exhaust air at the valve, 
To eliminate the need for hydraulic remote con- 
trol of the brake valve, a revision of present-day 
low-pressure air brake systems could be em- 
ployed. Another means of accomplishing this 
would be with pilot-operated control valves. 

This the first half of a two part article. 


Pneumatic Muscles Clamp and Assemble 


Chester S. Ricker, American Machinist, v 92, 
June 17, 1947, pp 112-113. 

“Its news when the doctor takes his own medi- 
cine.” The Bendix-Westinghouse Automotive 
Air Brake Co., Elyria, Ohio, has been making 
automotive air-brake operating devices for 
years but it took some of the company’s own 
production men to open the eyes of manage- 
ment to the possibilities of these units for their 
own shop work. At present over 500 jobs are 
being done in their plant with their own 
“Robotair” and “Rotochamber” units. The 
“Robotair” is an air chamber with a flat 
diaphragm that is connected through a con- 
trol valve to the plant air line. The unit is 
quick-acting, requires little operator effort and 
is readily installed on new and old machines 
alike. The newer “Rotochamber” has a tubu- 
lar diaphragm and thus a smaller diameter 
for an equivalent effective diaphragm area. 
Principal applications are as clamping fixtures, 
single and in multiple, bench arbor presses, 
vises and inspection fixtures. Most units are 
attached directly to the reaction or anchor plate 
which may be arranged in the most convenient 
way for mounting and operating when the fix- 
ture is designed. The air force is transmitted 
by levers, slides, wedges or toggles. Action is 
controlled by a lever-operated air valve in the 
line A choice of five valves may be made. 


APPLIED HYDRAULICS 
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For additional information on any of these products, mark the end key numbers on the 
card bound in this issue and mai! the card. 





Hydraulic Power Unit 

B. F. Perkins & Son, Inc., now 
offer to industry the hydraulic 
power units previously manu- 
factured for their own applica- 
tions. The units consist of 
electric motor, hydraulic pump, 
relief and bypass valves and oil 
reservoir and combination filter 
and oil level gauge. The com- 
plete unit is enclosed in an outer 
housing and mounted on a solid 
base. Three types are offered: 
high pressure units, delivering 
to 7500 psi; low pressure units, 
delivering to 1200 psi; and dual 
pressure units, delivering 1000 
psi continuous pressure. Use 
Business Reply Card, mark 
NP-1. 

Pressure Switch 

A new line of pressure 
switches is now being manufac- 
tured by Saval Co. Designed to 
make or break an electrical 
switch according to pre-set 
pressures, this switch can be 
made to operate through the 
range from 100 to 5000 psi. It 
compensates for temperature 
changes; maintains constant 


a. 








setting from minus 50 to 150 F. 
Automatic operation of sequenc- 
ing valves and automatic con- 
trol of pumps and hydraulically 
controlled systems are some of 
the applications for this switch. 
Use Business Reply Card, mark 
NP-2. 
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New Hydraulic Hose 
A new hydraulic hose capa- 
ble of withstanding working 
pressures to 3000 psi is now be- 
ing manufactured by The B. F. 
Goodrich Company. Special steel 
wire with a tensile strength of 
400,000 psi is used in the con- 
struction of this hose. Used on 
some of the largest new air- 
planes, this hose has been found 
to withstand pressures far in 
excess of the 3000 psi required. 
Use Business Reply Card, mark 
NP-3. 
Low Cost Power Unit 
A new series of packaged 


hydraulic power units is now 
available from Hydro-Power Di- 





vision, The Hydraulic Press 
Mfg. Company. Designated the 
“Cubline”, these small power 
units require very little mount- 
ing space. Three capacities 6, 
10 and 15 gpm, are offered. Each 
power unit consists of 1000 psi 
gear pump, 35 gal oil reservoir, 
relief valve, coupling and pipe 
fittings. Use Business Reply 
Card, mark NP-4. 


Flaring Tool 

The Imperial Brass Mfg. Co. 
announce a new fast operating 
flaring tool for producing flares 
without tube scoring in soft 
copper, brass and aluminum tub- 
ing. It will handle the most 
popular tube sizes ranging from 
1, to 5zin. In place of the usual 


bar, a new die holder with slid- 
ing die blocks is used for grip- 
ping the tube end; die blocks 
are of extra depth and smooth 
surface. Use Business Reply 
Card, mark NP-5. 


Hydraulic Relief Valve 
Fluid Controls, Inc. have 


available a pressure relief valve 
adjustable over a range of 4,- 
000 psi. It is a pilot type valve 
of spring loaded, poppet design. 
Capacities range from 214 to 10 
gpm at from 200 to 4000 psi. 
The valve is compact and light 





weight and generally requires 
no mounting bracket. Use Busi- 
ness Reply Card, mark NP-6. 


Relief Valves 

The Parker Appliance Com- 
pany has introduced a new line 
of hydraulic and pneumatic re- 
lief valves. The valves, avail- 
able in five pressure ranges 
from 0 to 450 psi, can be set to 
any desired pressure by extern- 
aladjustment. In the hydraulic 
model the piston makes a metal- 
to-metal seat; for pneumatic 
service an “O”-ring rubber-to- 
metal seat is used. The full se- 
ries of pressure ranges are avail- 
able in six basic sizes from 14, to 
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34 in; larger sizes and pressures 
available on request. Use Busi- 
ness Reply Card, mark NP-7. 


Automatic Water Ejector 
National Pneumatic Com- 
pany is manufacturing an auto- 
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matic water ejector for draining 
compressed air systems. The 
ejector does not connect the 
compressed air system to the at- 
mosphere; therefore, there are 
no pressure losses. With the 
ejector, pipe and fittings are fur- 
nished to provide a_ vertical 
sump. At 100 psi, 30 cycles 
will discharge 1 qt of water. 
The automatic water ejector 
eliminates manual draining of 
air lines and prevents water 
damage to equipment and per- 
sonnel. Use Business Reply 
Card, mark NP-8. 


Solenoid Air Valve 


An improved 4-way solenoid 
operated air valve for control of 
double acting cylinders is an- 
nounced by Mechanical Air Con- 
trols, Inc. The design incorpor- 
ates ease of operation of the 
balanced type valve and poppet 
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type valve construction. The 
36 in. size only is now available 
and larger sizes will follow. Op- 
erating pressures range from 0 
to 150 psi. Use Business Reply 
Card, mark NP-9. 


New Hydraulic Pump Design 


Cannon & Company is now 
producing a newly developed hy- 
draulic pump incorporating the 
Dudley “Nutating Plate” pis- 
ton type unit with rotary valve. 
Simplicity of design eliminates 
many of the parts used in con- 
ventional pumps — the drive 
shaft is the only revolving unit. 
All necessity for packing against 
internal pressures are eliminat- 
ed and the rotary valve, an en- 
tirely new feature, is full 
floating and hydraulically bal- 
anced. Use Business Reply 
Card, mark NP-10. 


Hand and Foot Air Valves 


Low-cost, hand and foot con- 
trolled air valves for 3 and 4- 


way operation have recently 
been developed by Airmatic 
Valve, Inc. Both types have the 
same internal parts and are de- 
signed for locking and non- 





locking with neutral. Either 
hand or foot controlled type is 
available in 14 in pipe size. Use 
Business Reply Card, mark 
NP-11. 


High Speed Press 


Denison Engineering Com- 
pany offers a 4-ton capacity hy- 
draulic press that is three times 
faster than the standard Multi- 
press models previously offered. 
Design changes in the control 
system, operating component 
and power system produce the 
new high speeds. Use Business 
Reply Card, mark NP-12. 


New Three-Way Air Valve 

A new fast-acting, pilot-actu- 
ated, solenoid controlled 3-way 
valve is announced by Crescent 
Valve Company. It can be used 


with air, water and light oil. 
Available for either “normally 
open” or “normally closed” op- 
eration, these valves were de- 
signed for pressures from 25 
Available 


to 140 psi. sizes 





range from 14 to 114 in, with 
screw-in type solenoids. Use 
Business Reply Card, mark 
NP-13. 


Electronic Counter 


Multiple sequence electronic 
counters, that predetermine se- 
lected counts occurring in se- 
quence, are manufactured by 
Potter Instrument Company. It 
will predetermine three differ- 
ent counts occurring in se- 
quence ranging from 1 to 10,- 
000. The output circuit con- 
sists of three high speed mer- 
cury relays. Use Business Re- 
ply Card, mark NP-14. 


Air Line Filter 


For removing water, dirt or 
oil from air lines, M-B Products 
offers a ribbon type filter. A 
transparent bowl of plastic 
shows the amount of foreign 
matter accumulated removing 
all guess work for service at- 
tention. This unit functions on 





U 
the edge filtration principle and 
removes particles as small as 
10 microns. Available in five 
sizes ranging from 1, to 1 in 
pipe. Use Business Reply Card, 
mark, NP-15. 


Time Delay Relay 


Ward Leonard Electric Co. 
has developed a motor driven 
time delay relay with composite 
connections. This ac relay is 
designed for use in processing, 
machine tool, and other control 
equipment where an adjustable 
time delay, after closing the pi- 
lot circuit, is required. Two 
timing sequences are obtain- 
able, “delayed make and in- 
stantaneous make” or “delayed 
break.” Timing is easily ad- 
justable over a wide range up to 
63 minutes. Use Business Reply 
Card, mark NP-16. 
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TIP-TOE TREADLE ACTION 











The Electrol hydraulic actuating cylinder in the Lawson paper-culting machine. 


How E. P. Lawson Company Built the First Successful 
Automatic Hydraulic Clamp Paper Cutter 


Attracting wide attention is the new paper-cutting 
machine developed by E. P. Lawson Company’s 
Frederick W. Seybold, world-recognized authority 


on paper cutter design and engineering. 


One outstanding improvement in the Lawson ma- 
chine is the use of an automatic hydraulic clamp 
and tip-toe treadle, which not only assures greater 
accuracy in cutting, but is far easier on the oper- 
ator. It has other advantages, too, such as greater 


flexibility, faster operation and less maintenance. 


To perfect this device Electrol engineers were 
called upon to design and build the hydraulic ac- 
tuating cylinder, and supply the standard check 
valves of the system, without which these advan- 


tages would not be possible. 


This is but one of many examples of how hydraulic 


engineering by Electrol is aiding designers to im- 
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prove equipment in many fields of industry. It sug- 
gests, too, that the skill and experience of Electrol 
may prove of help to you in obtaining better ma- 
chines for your own use—or for embodying hy- 


draulic devices in the products you make. - 


Electrol engineers invite your inquiries... offer 
their co-operation in solving any problem involv- 


ing hydraulics. 


Electrol 


INCORPORAT 


‘KINGSTON, NEW YORK 


CYLINDERS + SELECTOR VALVES + FOLLOW-UP VALVES 


CHECK VALVES + RELIEF VALVES * HAND PUMPS 
POWERPAKS + LANDING GEAR OLEOS * SOLENOID 
VALVES «ON-OFF VALVES+ SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES + SPEED CONTROL VALVES 


FOR BETTER HYDRAULIC DEVICES 
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Lindberg Engineering Co., 
Chicago, has acquired the assets 
of the Electronics Division of 
the Illinois Tool Works. John A. 
Callahan will continue as man- 
ager of the division for Lind- 
berg. The new division will oc- 
cupy space in a new building 
recently erected adjacent to the 
present Lindberg plant. 


Lear, Inc., Grand Rapids, 
Mich., announces the acquisition 
of Romec Pump Co., Elyria, 
Ohio. 


Manning, Maxwell & Moore, 
Inc., announce the acquisition of 
the Hydraulics Division of the 
Airex Manufacturing Company, 
Long Island City. Norman Col- 
lins, hydraulic engineer for 
Airex Manufacturing Company, 
and other key personnel will 
continue operations at the Jer- 
sey City plant of Manning, Max- 
well & Moore. 


Leading British manufactur- 
ers of hydraulic equipment have 
formed the British Hydrome- 
chanics Research Association to 
gather data on problems con- 
fronting members and to co- 
ordinate research activities. A 
program of cooperative re- 
search is planned which includes 
the use of university and techni- 
cal school laboratories. The as- 
sociation will work closely with 
the newly established Mechani- 
cal Engineering Research Or- 
ganization, a government proj- 
ect under the Department of 
Scientific and Industrial Re- 
search. Studies will be largely 
confined to enclosed fluid flow 
and will include pumps, valves, 
turbines, presses and other hy- 
draulic equipment. 


The Hydro-Power division of 
The Hydraulic Press Mfg. Co. is 
in the process of moving from 
Springfield, Ohio, to the main 
plant at Mt. Gilead, Ohio. 
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NEWS - VIEWS - TRENDS 


Haskel Engineering & Supply 
Company, Glendale, California, 
has been appointed distributor 
for The Parker Appliance Com- 
pany, Cleveland, Ohio. This ap- 
pointment will supplement the 
activities of Metropolitan Sup- 
ply Company, Parker distribu- 
tor in Los Angeles. 


Link-Belt Co., Chicago, an- 
nounces establishment of two 
new district sales offices. One is 
in Charlotte, N. C. with Thomas 
H. Appleton appointed district 
sales manager. The other is in 
Wilmington, Del. with William 
H. Kinhead as district sales 
manager. 


The Heil Co. of Milwaukee 
has made the following appoint- 
ments: Harry F. Pugh, for- 
merly assistant to the president, 
vice president in charge of 
sales and advertising; Arnold F. 
Meyer, formerly chief engineer, 
vice president in charge of engi- 
neering ; Joseph J. Roseecky, for- 
merly works manager, vice 
president in charge of manufac- 
turing; J. F. Horn, formerly 
controller, assistant secretary 
and treasurer; Allen E. Magee, 
formerly company attorney, as- 
sistant secretary; William E. 
Simmons, formerly a divisional 
manager, general sales man- 
ager; E. G. Gilmore has been 
made assistant treasurer and 
Edward Fellows Jr., has been 
appointed director of purchases. 


National Association of 
Relay Manufacturers have re- 
elected Ralph T. Brengle, Pot- 
ter and Brumfield Sales Co., as 
president. At the same time five 
new members were appointed to 
the standards and nomenclature 
committee for 1948. They are: 
J. E. Mossman, Phillips Control 
Corp., chairman; E. H. Gillette, 
Allied Control Corp. Inc.; F. W. 
Falck Jr., Advance Electric & 


Relay Co.; R. M. Brumfield, 
Potter and Brumfield Mfg. Co. 
Inc.; and F. F. Rowell Sr, 
Guardian Electric Mfg. Co. 


E. B. Wiggins Oil Tool Com- 
pany, Inc., Los Angeles, has in. 
augurated a new Special Equip- 
ment Division to assist manu- 
facturers in the development of 
quick disconnect couplings ag 
standard equipment on their 
products. James A. Roberts 
has been appointed head of this 
division, with headquarters in 
Los Angeles. 


The Armour Research Foun- 
dation of Illinois Institute of 
Technology has prepared a bro- 
chure on the facilities offered 
to industry by their Metals Re- 
search Laboratories. Seven in- 
dustrial-scale pilot plants and a 
staff of experienced metailur- 
gists and metallurgical engi- 
neers are available for research 
on a confidential basis. Facili- 
ties available cover work rang- 
ing from foundry processes to 
welding. 


Seamless Steel Tube Institute 
has moved its offices to 1901 
Oliver Building, Pittsburgh. C. 
G. Macdonald is secretary. 


The Committee on Engineer- 
ing Education of the Com- 
pressed Air and Gas Institute 
has prepared a thirty-minute 
illustrated lecture on com- 
pressed air and its industrial 
applications. The lecture, en- 
titled “Compressed Air in Ac- 
tion” may be presented by 
either a 35-millimeter film strip 
or by 2x2 in film slides. It is 
available at cost to industrial 
organizations, technical socie- 
ties, schools, foremen’s clubs 
and other interested groups. 


Allen-Bradley Co., Milwau- 
kee, manufacturer of control 
equipment, has moved its Chi- 
cago office to new and larger 
quarters at 445-7 N. LaSalle St. 





REPRESENTATIVES WANTED 


Industrial Sales and Engineering Serv- 
ice Representation, in territories not 
yet assigned east of the MississipP!, 
being sought by a well-known manu- 
facturer of fluid and pneumatic con- 
trols. Inquiries from established en- 
gineering-sales organizations should 
be directed to Classified Dept., AP- 
PLIED HYDRAULICS. 
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BOOK REVIEWS 
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Electronic Engineering 
Principles 

John D. Ryder. Professor of 
Electrical Engineering, Iowa 
State College. First Edition. 
389 pages,6 « 9 inches. Published 
by Prentice-Hall, Inc. 

The material in this book was 
chosen as the physical funda- 
mentals considered essential for 
the understanding of electron 
tubes. While prepared as a 
text, theory and application are 
closely grouped and applications 
are chosen largely from the in- 
dustrial field. While a rather 
substantial mathematical, elec- 
tric circuit and _ physical 
background is assumed by the 
author, many men with practical 
backgrounds or with uneven 
academic training should be able 
to extract a great deal of useful 
information from this book. 
After an excellent introductory 
chapter which is called “elec- 
tron ballistics”, separate chap- 
ters are devoted to diode recti- 
fiers, vacuum triode, triode am- 
plifier, emission, secondary 
emission, gaseous conduction 
(including the quantum theory) 
and photoelectric cells. There 
are over 250 figures, the major- 
ity of which are circuit diagrams 
and characteristic charts. 


Relay Engineering 
Charles A. Packard. Chief En- 
gineer, Struthers-Dunn, Inc. 
Second Edition. 628 pages, 4x 
614 inches. Published by Struth- 
ers-Dunn, Inc. at $3.00. 

The sub-title, “a reference book 
to guide engineers and others in 
the selection and use of electro- 
magnetic relays” is an accurate 
statement both in purpose and 
content. Eleven chapters survey 
the relay field and give a com- 
prehensive and well organized 
fund of directly useful informa- 
tion on practically every type 
and application of relays in in- 
dustry. Since the work is that 
of a specialist of many years ex- 
perience, many electrical, mag- 
netic and mechanical problems 
that recur in relay applications 
are treated clearly and authori- 
(Continued on Page 38) 
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CONTROLLED 


COMMERCIAL greenhouses it 

is highly important that uni- 
form temperatures be main- 
tained at all times; a sudden 
change in temperature can 
cause the complete loss of a 
valuable crop of flowers or 
vegetables. 

In order to maintain a con- 
stant temperature, many green- 
house operators have found it 
necessary to hire a number of 
men to work on a twenty-four 
hour, seven-day week basis. It 
was necessary for these men to 
continuously raise and lower 
the windows with any rise or 
fall in room temperature. 

To eliminate this necessity 
for relying on human control, 
the Massachusetts State Ex- 
perimental Station at Waltham, 
Massachusetts under the direc- 
tion of Professor R. M. Koon, 
developed a unit that incor- 
porates an air motor actuated 
by solenoid valve and con- 
trolled by a thermostat. The 
thermostatic control, set at a 
maximum and minimum tem- 
perature, will raise the window 
to any desired height when the 
temperature becomes too high 
and lower it when the tempera- 
ture drops below the minimum 


setting. 
The windows can be raised 
to any position, from fully 


closed to ninety degrees open; 
the degree of opening is con- 
trolled by a’manually operated 
master switch. The master 
switch actuates a dog _ that 





makes contact and over-rides a 
normally open switch. This 
energizes a solenoid coil in the 
valve attached to the air motor 
and cuts off the flow of air to 
the motor. With the air supply 
interrupted, the forward travel 
of the piston is stopped and the 
position held; the piston will 
hold this position until the tem- 
perature falls to the lower level 
previously set on the thermo- 
stat. 
When this temperature is 
reached, the other coil is ener- 
gized and the solenoid valve 
opens. The piston now starts 
to retract, reopening the nor- 
mally open switch and return- 
ing the piston to its original 
position — with the windows 
completely closed. 

Although this setup is ex- 
perimental, the possibilities for 
applications to large commer- 
cial greenhouses and to indus- 
trial plants and buildings are 
quite apparent. This type of 
application assures fool-proof 
operation and accurate temper- 
ature control — factors neces- 
sary in successful operation of 
commercial greenhouses. 














The publications listed are available without charge. Mark the initial key number on the 
card bound in this issue and mail. 





1. Hydraulic Pumps and Valves 
... The variable volume hydraul- 
ic pumps and the balanced 
piston, sleeve type valves pro- 
duced by Racine Tool and Ma- 
chine Co. are reviewed in Cat- 
alog No. P-10-C. The pumps are 
of the radial vane type and are 
offered in three standard models 
—12, 20 and 30 gpm—rated for 
continuous operation up to 1000 
psi. The standard hydraulic con- 
trols offered include manual, 
solenoid, pilot and mechanically 
operated valves in sizes ranging 
from 1, to 114 in pipe size. Spe- 
cial valves and hydraulic pres- 
sure boosters are also shown. 
Schematic drawings showing 
typical applications for pumps 
and photographs showing the 
equipment styles and shop ap- 
plications are included. 


2. Air Cylinders .. . Folder 
A-10, prepared by A. Schrader’s 
Son Division of Scovill Manu- 
facturing Company, Incorpor- 
porated, describes their single 
and double acting air cylinders. 
Air valves are also described. 
Four diameter sizes ranging 
from 11% to 4 in are offered with 
stroke lengths from 1 to 18 in. 
A variety of mountings with or 
without cushions are available. 
Air strainers, speed control 
valves and 3 and 4-way valves 
are also shown. Drawings and 
specification charts detail each 
type of cylinder. 


3. “O”-Ring Handbook ... 
Plastic and Rubber Products, 
Inc. has prepared a Handbook of 
“O” Ring Hydraulic Packings 
as an aid to hydraulic and pneu- 
matic engineers. Principles of 
operation, suggestions on meth- 
ods of adaptation and hints on 
outlining data necessary in 
solving hydraulic packing prob- 
lems are included in this 32- 
page booklet. Cross-sectional 
drawings show in detail the va- 
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rious applications of “O” rings 
to valves, cylinders and tube fit- 
tings. Also included are charts 
of size and dimensional data for 
commonly used “O” rings and 
leather washers. The section at 
the end of this handbook is de- 
voted to the production facili- 
ties and the products of this 
company. 


4. Hydraulic Remote Control 
.-- Bulletin EHC-78E describes 
the hydraulic remote control 
unit produced by Sperry Prod- 
ucts, Inc. This unit, consisting 
of a transmitter and a receiver 
connected by a single tube, can 
be used for remote control of 
industrial, marine and aircraft 
equipment. Fluid pressure in 
system approximates 200 psi. 
Pressure stroke produces 350 in- 
lb torque; return stroke delivers 
100 in-lb torque. Schematic and 
detail drawings showing design 
features and photographs pre- 
senting typical applications of 
this unit are included. 


5. Hydraulic Valves... R. D. 
Wood Co. has available a loose- 
leaf, data sheet catalog on their 
hydraulic valves. High pres- 
sure valves of the straightway 
stop type, operating release 
type and straight way 
check type, for service to 6000 
psi are reviewed. Also described 
are high pressure hydraulic 
operating valves of the stop and 
release type, three and four-way 
piston type and three and four- 
way balanced spindle type of 
the same operating capacities. 
Other miscellaneous valves, 
gauges and packings are shown. 


6. Hydraulic Equipment... 
The hydraulic pumps, valves, 
cylinders and hand operated 
units produced by The Commer- 
cial Shearing & Stamping Com- 
pany are described in their gen- 


eral catalog. Pumps are of the 
gear type and suitable for in- 
termittent pressures to 1000 
psi; power take-off and combi- 
nation units are offered. Valves 
are of the balanced spool type 
for flow control and can be ob- 
tained in any multiple arrange. 
ment required. Cylinders are 
single acting, double acting and 
telescopic; the very complete 
telescopic units are furnished in 
hoist assemblies. Photographs, 
drawings and suggestions for 
installation and maintenance of 
hydraulic circuits are included, 


7. Air and Hydraulic Cylin- 
ders ... Bulletin 448, Power Plus 
Products Company, reviews the 
air or low pressure oil cylin- 
ders produced by this company. 
Air or hydraulic cylinders, Se- 
ries 3500 for pressures up to 
200 psi; and hydraulic cylin- 
ders, series 4500 for pressures 
up to 750 psi are described. Both 
series are offered in bore sizes 
ranging from 11% to 14 in diam- 
eter. A variety of mountings 
and connector setups are avail- 
able. 


8. Piercing Units . . . A com- 
plete line of hydraulic piercing 
units is presented in Mueller 
Engineering Co. general catalog. 
Hold-down and stripping oper- 
ations are hydraulically pow- 
ered. A section on engineering 
data includes square bodied cyl- 
inders with capacities of 40 to 
227 tons at 10,000 psi and rec- 
tangular body cylinders with 
capacities up to 16 tons at 5000 
psi, in horizontal or vertical 
mountings. 


9. Rotary Gear Pumps .. . John 
S. Barnes Corporation describes 
their Constant-flo rotary gear 
pump in Bulletin 101-GP. The 
pump illustrated has a capacity 
ranging from 1 gpm at 600 rpm 
to 4 gpm at 2400 rpm. Other 
standard pumps are available in 
larger capacities. Pressure 
range, in excess of 400 psi, is ad- 
justable to any operating condi- 
tion by a built-in relief valve. 
This valve is optional. In addi- 
tion to drawings, photographs 
and an efficiency chart, several 
specification sheets on different 
pump models are included. 
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pouble-A Hydraulic 
manufactures Oil 


wee Double-A Hydraulic Offers 
a complete 


Hydraulic Oil Control. 


Engineering Service 


if your problem is to push — pull. lift.. lower 
press _ rotate feed — then Double-A Hydraulic en- 
gineers can help you. Hydraulic oil power can give you 
precision control | smooth, quiet, powerful operation 


compact installations and remote control if wanted. 


Our technical experts have years of experience in this 
modern way of doing mechanical jobs. Their experience 
is available for the asking—just drop us a line or ‘phone in 


Manchester at 4511. We'll be glad to serve you. 


Double-A Hydraulic Hi-Speed Co. manufactures a complete 





line of top quality oil control valves. We carry many 
standard items in stock for immediate delivery and we 
can make good delivery on special valves. Every valve of 
our manufacture is fully guaranteed for its rated function. 


Get in touch with us or one of our distributors today. 





HYDRAULIC HI-SPEED DIVISION OF DOUBLE-A PRODUCTS CO. 
Factory at Manchester, Michigan 
DISTRIBUTORS OF DOUBLE-A HYDRAULIC HI-SPEED VALVES 


Distributors of Double A Hydraulic - - -Thompson Company, Denver, 


Hi-Speed Valves 


Charles F. Wheelock & Associates, Birming- 
ham Alabama 


Sibson Engineering Co., Boston, Mass. 


.C. Neal Company, inc., Buffalo, Rochester, 
Syracuse, N. Y., Erie, Pa. 


Power Hydraulics, Chicago, Ill. 
tulid Machine and Sales Co., Cleveland, O. 
Henry M. Wood Company, Cincinnati, Ohio 


a pas Corporation, Logansport, 
nd. 

Alex M. Sneddon, New York, N. Y. 

The Rucker Company, Los Angeles, Calif.; 


Oakland, Calif.; Portland, Ore. (West 
Coast Stock) 


The Battersby Company, Philadelphia, Pa. 
J. Boyd Coates, Philadelphia, Pa. 

George Worthington, St. Lovis, Mo. 
Dwight A. Johnston, Youngstown, Ohic. 
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10. Flexible Tubing . . . Tite- 
flex all-metal flexible tubing is 
illustrated and described in a 
24-page Catalog No. 113 recent- 
ly published by Titeflex, Inc. 
Tubing of many different com- 
positions — brass, bronze, mon- 
el, stainless steel and inconel— 
are available in sizes ranging 
from 3/16 to 3 in diameter. Spec- 
ifications for standard fittings 
and illustrations of typical as- 
semblies are shown. Also de- 
scribed are bendable pipe, high 
frequency conductors and vibra- 
tion eliminators. Cross-section- 
al drawings are used through- 
out. 


11. Solenoids ... A four-page 
bulletin has been prepared by 
Guardian Electric Mfg. Co. to 
aid in the selection of solenoids 
for specific jobs. The ac and de 
units shown are for intermittent 
duty or for continuous duty on 
circuits ranging from 6 to 230 
volts. Design drawings and 
photographs of each unit type 
are included and in addition 
operating data is charted for 
each type. 


12. Air Powered Devices... 
The Bellows Co. describe in 
Bulletin CL-10-R “Controlled- 
Air’ devices for repetitive oper- 
ation applications. Air motors 
and cylinders, power feeding 
units, electrically controlled 
power feeds, air vises, hydraulic 
checking units and _ control 
valves and assessories are 
shown. Photographs are used 
throughout; equipment types 
and typical applications and in- 


stallations are shown. The air 
motors are available in four 
power rated sizes—l, 5, 10 


and 15 times air supply pres- 
sure—and the air cylinders in 
three sizes—4, 6 and 8 in bore. 


13. Hydraulic Check Valves 
. . . Greer Hydraulics, Inc. are 
distributing a four-page pam- 
phlet showing their hydraulic 
check valves. The valves can be 
use for hydraulic fluid, oil or 
other fluids. It is a poppet type 
design for use on high or low 
pressure systems. Offered in 
114 in size; other sizes supplied 
on request. Burst pressure is 
8000 psi; rate of flow is 30 gpm. 
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Photographs, drawings and a 
performance chart are included. 


14. Pneumatic Products... 
The pneumatic products offered 
by C. A. Norgren Co. are de- 
scribed in Catalog No. 400d. Au- 
tomatic air line lubricators, hor- 
izontal and vertical types; reg- 
ulating and reducing valves, 
with floating diaphragm; and 
relief and check valves are some 
of the products shown. Also in- 
cluded are air hose couplings 
and fittings, and high pressure 
hydraulic hose assemblies. 
Schematic drawings show typ- 
ical installations; photographs 
reveal the types of equipment. 


15. Variable Delivery Pump... 
Bulletin 44200 describes the op- 
eration and construction of the 
variable delivery feed pump 
manufactured by The Oilgear 
Company. This unit, the com- 
bination of a gear pump for rap- 
id traverse and a radial piston 
pump for accurate feed speeds, 
provides a range of feed and 
rapid traverse speed ratios. Ra- 
tios are from 13:1 to 265:1: 
Feeding pressures are 1000 psi 
and traverse pressures are 300 
psi. Schematic drawing show 
typical installations and design 
drawings reveal construction of 
this pump and of power units in- 
corporating this pump. 


16. Hydraulic “O” Rings... 
An engineering manual on hy- 
draulic “O” rings has been pre- 
pared by Crane Packing Com- 
pany. It contains tabulations 
of compound specifications and 
dimensional standards for ap- 
plication of these rings. Recom- 
mendations covering reciprocat- 
ing and static seals and draw- 
ings showing typical problems of 
“O” ring usage are included. 


17 Combination Hydraulic 
Pump ... The PWX series of 
power units, consisting of va- 
riable displacement and con- 
stant displacement pumps and 
control valves, are reviewed in 
Bulletin No. 129 prepared by 
Sundstrand Pump Division, 
Sundstrand Machine Tool Co. 
The variable volume pump de- 
velops 1000 psi; the constant 
volume pump 500 psi. Two mod- 


els are available for feed appli- 
(Continued on next page) 





BOOK REVIEWS 
(Continued from Page 35) 
tatively. Theoretical treatments 
have been reduced to the very 
minimum necessary to a clear 
understanding of the problems 

involved. 

After an introductory chap- 
ter, a chapter is devoted to defi- 
nitions, then six to selection, 
applications and circuits, typical 
relays, relay components, auxili- 
ary installation and _ service, 
Three final chapters are devoted 
to standards, bibliography and 
appendix. There is also a very 
satisfactory index. For any in- 
dustrial engineer who must or 
| should be conversant with the 
_ practical fundamentals of relays 
and relay engineering, this little 
manual is a must. 








Instrument and Control Manual 


Eugene W. Feller. Operating 
Engineer, Associate Editor of 
Power. First Edition. 426 pages, 
51, x 8 inches. Published by 
McGraw-Hill Book Company, 
Inc., at $6.00. 


An up-to-date guidebook for 
the man in the plant who wants 
fingertip information on_ the 
principles of control and on the 
construction and operation of 
indicators and controllers of 
all types. It describes and illus- 
trates the most modern instru- 
ments for measuring and con- 
trolling liquid levels, pressure, 
temperature, speed and humid- 
ity and provides trouble-shoot- 
ing data that will enable the 
operating engineer to keep con- 
trol systems functioning. 
In 16 well-organized chapters 
this manual takes up the 
mechanical characteristics and 
efficient operation of each im- 
portant unit or type now avail- 
| able—cross-sectional views and 
| schematic diagrams clarify the 
| operation of the components of 
each instrument. It also in- 
| cludes vital information con- 
| cerning the physical reactions 
introduced into systems by va- 
rious controllers and shows how 
and where indicators and con- 
trollers should be installed for 
best results. Over 500 draw- 
| ings and charts are included. 
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cation in one direction and two 
models are available for feed in 
both cylinder directions. Mount- 
ing drawings are included for 
each of the models; schematic 
illustrations show typical ma- 
chine tool applications. 


18. Air Compressors . . . Cat- 
alog No. 216 reviews the single- 
stage and two-stage air com- 
pressors manufactured by Kel- 
logg Division of American 
Brake Shoe Company. Un- 
mounted, base plate, vertical 
tank and horizontal tank 
mounted units are offered. 
Horsepowers range from 1, to 
12 for electric or gasoline pow- 
ered units. The first six pages 
of this catolog are devoted to 
basic engineering data on se- 
lecting air compressors and to 
construction details of these 
units. 


19. Couplings ... Catalog No. 
47 shows the line of quick- 
connective couplings produced 
by The Hanson Manufacturing 
Company. Series 3000, 5000 and 
6000 are recommended for 
pneumatic and hydraulic serv- 
ice. Series 8000, with shut-off 
valves in both socket and plug, 
is reeoommended for hydraulic 
service. Photographs and cut- 
away drawings showing the 
constructional details of each 
type of coupling are included. 
The last five pages are devoted 
to engineering data on instal- 
lation and selection. 


20. Double Pump Unit .. . 
Double pump and combination 
valve units, for hydraulic opera- 
tions utilizing traverse and feed 
cycles, are described in Bulletin 
38-14 prepared by Vickers In- 
corporated. Two balanced vane 
constant volume pumps, unload- 
ing valve and relief valve are 
included in this combination 
unit; gives effect of variable 
delivery pump having two pre- 
selective steps. Flange and 
foot type mountings are avail- 
able. Capacities range from 5 
to 45 gpm and continuous oper- 
ating pressures to 1000 psi. 
Design drawings showing con- 
struction features and_ tables 
list electric motor sizes required 
for operating needs. 
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EL W. LEWIS has been pro- 

moted to branch manager 
of the Cleveland factory office, 
General Controls Co., according 
to an announcement by J. F. 
Day, director of sales. Lewis 
has been associated with this 
company for the past ten years. 


oa HAYMAN, president 
of Haskel Engineering Com- 
pany, Glen- 
dale, Califor- 
nia announces 
the appoint- 
ment of his 
organization 
as the repre- 
sentatives for 
The Meletron 
Corp., Los 
Angeles. They 
will be exclu- 
sive representatives for the 
George A. Starbird pressure 
and vacuum actuated switches. 





Mr. Hayman 


H. LITTLEFIELD has been ap- 
e pointed general sales man- 
ager for the Wolverine Tube 
Division, Calumet & Hecla Con- 
solidated Copper Co., Inc., De- 
troit. He was formerly affiliated 
with the Holzer-Cabot Division 
of the First Industrial Corp. 


OHN K. MCNEELEY has been 
J appointed special aviation 
project engineer for Jack & 
Heintz Precision Industries, 
Inc., Cleveland. 


ELIX WUNSCH has retired 

after serving Leeds & Nor- 
thrup Co., Philadelphia, since 
1905. He was associated with 
the engineering staff. Paul V. 
Roth, shop engineer, with 46 
years service, also retired. 


EORGE SQUIBB has been ap- 
pointed chief engineer of 
Detroit Broach Co., Detroit. He 
will succeed Leon Caplen who 
resigns after 13 years as chief 
engineer. Caplen will continue 
as consulting engineer for the 
company. 


OBERT E. HARTSOCK has been 
made chief engineer of 
Earthmaster Division, Adel 
Precision Products Corp., Holly- 
dale, Calif. 
UKE FE. SAWYER has_ been 
elected executive vice presi- 
dent and a director of the Bab- 
cock & Wilcox Tube Co., New 
York. He takes over the man- 
agement of the company follow- 
ing the death of Peter D. White, 
former president. Paul J. Ut- 
nehmer has been named man- 
ager of manufacturing at the 
Beaver Falls, Pa., and Alliance, 
Ohio, plants. 


F. KINNARD has been named 

¢ manager of engineering of 

the meter and instrument divi- 
sion, General Electric Co. 


AUL R. OLIVER has been named 
west coast manager for the 
Farrel-Birmingham Co., <An- 
sonia, Conn. The district office 
will be located at 2039 Santa Fe 
Ave., Los Angeles, Calif. 


ANIEL B. BAUER has been 
named general factory 
manager of 
Flodar Corpo- 
ration, Cleve- 
land, Ohio, 
manufac- 
turers of fit- 
tings for the 
hydraulic in- 
dustry. In this 
position he 
will be in gen- 
eral charge of 
manufacturing, production and 
purchasing. Before joining Flo- 
dar Corporation, Bauer was 
production superintendent of 
Morgan Service, Inc., also of 
Cleveland. 

AMES M. WHITE has_ been 
p geroneil to the production 
management staff of Allen- 
Bradley Co., Milwaukee. White 
formerly was vice president in 





Mr. Bauer 


charge of manufacturing at the 


Milwaukee plant of Allis-Chal- 
mers Co. 
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WAIN E. FRITZ has joined the 

development engineering 
staff, Jack & Heintz Precision 
Industries, Inc., Cleveland. He 
will be manager of the special 
aviation projects section. For 
the past two years Fritz has 
been associated with Westing- 
house Electric Corp. at its Lima, 
Ohio, plant. 


J L. ATWOOD has been elected 
e president of North Ameri- 
succeeding 


can Aviation, Inc., 


American 


Ordnance Associa- | 
tion. He will assist on projects Index to Advertisers rf 
J 
American Crucible Products E 


designed for national defense. 


AY CALDWELL has been ap- 

pointed representative for 
the northeast district of New 
York Belting & Packing Co. 
This territory covers New Eng- 
land, metropolitan New York, 
northern New Jersey and east- 
ern Pennsylvania. Headquar- 
ters will be located in New York. 


HIL HUBER, president of Ex- 
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Simple design for maximum serv- 









| 1001 07 SAVING | ADAPTATIONS For Pulling, 


ing, a ‘operations. Finest precision workmanship. 
Aircraft alloy of aluminum and chrome steel, guar- 
anteeing trouble-free operation. Liquid and/or air 


SAVE up to &5% on 
NEW WAR SURPLUS 
WEW DOUBLE ACTING 


2 HYDRAULIC 
oy CYLINDERS 


VALVES, PUMPS, FITTING HOSE 


yy 


AND TANKS 


51 TYPES, SIZES SHAPES, THRUSTS, 
PRESSURES, 20,000 AVAILABLE 
All Accessories for Complete Systems 


Pressing, Lifting, Tilting, Turning, Squeez- 















and all parts (as illustrated) re-as- 
sembled in seconds. No additional 
cost—no used up parts to replace. The 
unusual synclinal design of the filter 
element gives twice as much filtering 
surface with longer periods between 
necessary cleanings as a result. Expanded 
metal housing prevents damage to filter- 
ing medium. 


MARVEL-—A Filter for the Machine Builder 


Write for details according to your filter needs 








| MARVEL ENGINEERING COMPANY | 


629 W. Washington, Dept. 39 Chicago 6, Ill. 
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operation, developing terrific power. 
15% OF GOVERNMENT COST - Write for Catalog 


PNEUMATIC TOOLS 
RIVET GUNS AIR MOTORS DRILLS 
















Tag ALL POPULAR MAKES 
tol E3, E2, 3X. 2X, OY Complete with #19 
$55 Value | 4" JCB Chuck, 2500 R. P. M. 
= CS $65 Value $15.00 


Also Angle Drills, Impact Wrenches, Screw Drivers, Squeezers, Nut 


SEND FOR CATALOGUE 


Runners, etc. 
1 'J:V ABA MN) 1 2d A @ 6921 SAN FERNANDO RD. Dept. Hy. ® 
COMPANY GLENDALE 1, CALIFORNIA. 
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